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PREFACE 


I can say with confidence that this book on Arithmetic 
which has been written on quite original lines will be pronoun¬ 
ced as the best in the market, for in it I have solved, once for 
all, the problems of both the parties concerned — the teachers 
and the taught. 

How the Teacher’s Work has been made Easier. 

The book is so exhaustive that the teacher will not have 
to bother about the collection of suitable examples and other 
important questions for practice from other sources. Even in 
assigning home-task much of his time will be saved, for a glance 
at the headings and sub-headings under which the questions 
have been grouped, will be enough for him to find out which 
questions are based on the examples explained by him, in a 
certain period, on a particular day. 

How the Student has been Helped to Achieve bis Goal. 

Student’s point of view has throughout received special 
attention. From one end of the book to the other I have tried 
to explain the difficulties as if I were actually teaching the class. 
Wherever I have given a difficult sum, I have added a hint for 
its solution. Moreover difficult questions usually avoided by 
an average student have been separated and grouped at the 
end of each Exercise under Harder Questions or Hard Nuts to 
Crack 

■ The Most Striking Feature of the Book :— 

1 have made a complete departure from the old-fashioned 
way of giving a few ill-arranged and insufficient number of 
solved examples, followed by an Exercise containing questions 
equally lll-arranged and insufficient in number. I have carefully 
worked out typical examples of almost every variety and 
difficulty and have taken special pains in arranging them in a 
logical order. Unlike others 1 have grouped the questions in 
each exercise under appropriate headings to make the student’s 
task of learning the subject much easier. This plan will greatly 
assist him in the rapid revision of the whole course near the 
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examination. A glance over the page will give him an exact 
idea of what it contains. The unimportant questions will easily 
come to his notice and he can neglect them if he likes. In short 
he will have not to grope in dark any more. 

Other features of the book are : — 

(1) The brief notes that have been given under the solved 
examples will prove very helpful to a weak student. The 
language too is very simple. 

(2) livery possible source has been utilized in writing this 
book. Most of the questions are original while the rest have 
been drawn from the Examination Papers of the Indian and 
English Universities. 

(3) Special care has been taken in the classification and 
graduation of questions for practice. 

In short I have tried my utmost to remove all the defects 
that I find in the existing Text-books on this subject. Now 
it is for the readers to judge how far I have succeeded in this 
attempt. 

Any suggestion to improve the book will be thankfully 
received. 

IS *Note j—Questions that are given under Harder Questions 
or Hard Nuts to Crack are meant for brighter students only 
and not for the whole class. 


THE AUTHOR. 



CHAPTER I 



eration and Notation 


1. A Unit (ikai) denotes a single thing ; as one book, on© 
boy, one inch, or a whole class of things as one class. 

2. A number (adad) expresses how many times a unit is 
taken. It is composed of one or more units as 5, 15, 230. 

3. A digit is the name given to any one of the following 
symbols 1,2, 3, 4, 5, 6, 7, 8, 9. 

Besides these nine digits there is the tenth digit called 
Zero, nought or cipher. (Some authorities assert that 0 is nob 
a digit.) 

Note. The term figure is also used for the term digit. 

Note. The digits or figures from 1 to 9 are called signifi¬ 
cant digits or significant figures- 

4. Numeration is the art of expressing a number in words 

as three hundred and twenty-four. It concerns itself with the 
reading of figures \adadon ka parhna). 

5. Notation is the art of expressing in figures a number 
given in words as 324. It concerns itself with the writing of 
figures (adadon ka likhna). 
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The students are advised to learn the following 

Numeration Table :— 


No. 1 
3 digits 


No. 2 
3 digits 


No. 3 
6 digits 


No. 4 No. 5 
6 digits 6 digits 


a ° 


bD 


w w ~ 

a 
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a 

CD 

Eh 


T5 

© 

C 

3 
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c 

a 

■gs 
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3 

X a) 

HH 
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CD 

3 

O 

M 

~3 

<D 

u 

r3 
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§ a 

— T3 
C 3 

° a 3 

• cl 2 

c r=o g 2 £ 

.2 S-S g'S'S 
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c 
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c 
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c -c 
.2 -a 


'XS 

S c C 

SEhP 


gl 

.2 ^ 

.15-g 

8 211 

G 2 c = — cSo 

D 3 O ^ • w4 o -3 

^HHWPQHPEh 


-O 

T3 

c 

d 

CO 

3 

o 

-a 

a 

© 
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C3 

CO 

3 

O 

-a 

^3 

3D 

U 

'O 

G 

3 

w 


a 

o 

*C 

H 


thousands thousands 
of million of billion 


T5 
CD C 

3 * 

cC 


© G 

> 3 
O - 

® o 3 
^ | 
x3 a 

a © P* 
© _G O 


© 

O 

Z 


Thousands Millions Billions 


Hints 

1. Observe carefully the words written in bold letters. 

2. No. 1 is a group of 3 digits. 

No. 2 is also a group of 3 digits. 

No. 3 is a group of six digits. 

No. 4 is also a group of six digits. 

3. With the help of No. 3 or No. 4 the students are 
required to fill in blanks in No. 5. . 

4. Beyond trillion taking the digits in groups of six we 
have quadrillion, quintillion, sextillion, septillion, 
octillion, etc. 

Note.— The System of notation given above is known as 

the Arabic System of Notation. 
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6. To express in words a number which is represented 
In figures 

Rule 1. Mark off the digits as far as millions in sets of 
three. 

2. Beyond millions mark off the figures in groups of six. 

Underline the last three digits of each group contain- 
mg 6 digits. If they occur in the group of Millions they will 
denote so many thousands of Millions. Similarly if they occur 

^Billims^ 0 ^ f Bllli0ns denote so many thousands of 

Trillions wiI1 the iast tllree di S its denote in a Group of 

Example 1. Express 314287509053620 in words. 

B M Th 

t ft 

314, 287509, 053, 620 
th 

Three hundred and fourteen billion, two hundred and 

eighty.seven thousand five hundred and nine million, fifty-three 
thousand, six hundred and twenty. y re ® 

respectively B * M ’ “ ^ ** billi ° QS - mil1 ^ and thousands 

7. To write in figures a number given in words. 

hundred and twenty-nine million, seven SdS and fiZn 

thousand one hundred and one and bttoen 

B M Th 

. . . . t.t t 

81031353729715101 

*• SSii tor — 
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3. Begin to write down the number from the left 
taking care that each figure is placed under the 
dot meant for the purpose. 

4. Do the question bit by bit. 

8- Local value of a Digit. 

The value of a digit due to its position is said to be its 
local value or place value . The absolute value of a figure iB 
called its intrinsic value- 

Thus in 529 the intrinsic value of 5 is 5 units, but its local 
value is 500. 

Xn444 the first 4 to the extreme right has its value=4 units. 

The next 4 has its value=4 tens or 40. 

The local value of the next 4=4 hundred or 400 


1 . 

4. 

7. 

10 . 

13. 

16. 

19. 

21 . 

23. 

25. 

26. 

27. 

28. 
29- 
30. 


678. 

2. 

Exercise 1 

503. 

• 

3. 930. 

5415. 

5. 

9019. 

6. 7302. 

6660. 

8. 

65235. 

9. 50321. 

90075. 

11. 

50005. 

12. 315217. 

430302. 

14. 

547301. 

15. 7623408. 

3024408. 

17. 

65899234. 

18. 500507020. 

7632041043. 


20. 

308506008340. 

106304006121. 


22. 

5020002540029. 

44332211556677- 

24. 

78650320014132111. 


Express in figures : — 

Twenty thousand three hundred and forty-seven. 

Sixtv-six thousand five hundred and five. 

Two hundred million, fifty thousand seven hundred and 
seven. 

One million and one. 

Seven thousand and seven million and seven. 

Thirteen billion, twelve million, eleven thousand aod ten. 



( S ) 


31. Five hundred billion, five thousand million, five hundred 
thousand, five hundred and five. 

32. Thirty two thousand six hundred and seventy two billion, 
five hundred and thirty five thousand two hundred aqd 
fifty nine million, eight hundred and eighty eight thousand 
five hundred and five. 

33. Three hundred and fifty seven trillion, two hundred billion, 
fifty thousand million, six hundred thousand six hundred 
and six. 

Local Value. 

34. What is the local value of figure 8 in each of the following 
numbers :— 

(i) 48. (tt) 84. (in) 831. (iv) 58035. 

35. What is the place value of 3 in the following numbers ? 

(i) 7439. (tt) 89325. (Hi) 302454. (iv) 3155456789. 

36. What does each zero in the following numbers indicate ? 

(i) 370. (ii) 607. (iii) 4035. (tv) 605678. 

Greatest and Least Numbers. 

37. What is the greatest number of six figures ? 

38. Write down the least number of five figures. 

39. From all possible numbers with the digits 4, 5, 6. Whiob 

of these is the biggest and whioh smallest ? 

40. What is the greatest number of five figures which begins 

with 7 and ends with 3 ? 

41. What is the least number of five figures which begins with 
7 and ends with 3 ? 

Indian Numeration Table. 


The following is the Indian Numeration Table with whioh 
the students are already familiar 
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T&ble the DUmbera 

.. SlX j een . Y a u 9 four crores thirt y two lacs nineteen 
thousands eight hundred and seventy-five. 

Exercise 2. 

. • Write down in words the following numbers according to 
the Indian Numeration :— ® 


1 . 

4. 

6 . 

7. 

8 . 
9. 


3. 500080018. 


800828. 2. 1965431. 

1340506089. 5. 700005640317. 

Express in figures : — 

Sixty five lacs, twelve thousands, nine hundred and nine- 

vG6D, 

KMfaSr " e,, ‘ ««■“ •»«'.* 

Read according to the Indian Numeration the number •- 

^!!! dred u a f d forty three million - thirty four 
thousand three hundred and five. 

The Roman System of Notation. 

The symbols used in this system are :_ 

1 for 1 C for 100 

V for 5 D for 500 

X for M for 1000 

L for 50 


The following points may be noted 

1. The symbols I, X, C, M may be repeated twice or 

thnce. Thus 11=2, 111 = 3, XX=20, XXX=30. 
CC=200, CCC=300, MM=2000, MMM=3000. 

2. When a symbol is placed to the left of a greater number 

its value is to be subtracted from the greater. Thus 
IV=4, XL=40, XC=90. 
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3. When a smaller symbol is placed to the right of a greater 

number it is added to the greater. 

Thus VI=6 LX=60 DC=600 

4. The symbol I can be placed before V or X once only 

the symbol X can be placed before L or C once only. 
Similarly the symbol C can be placed before D or M 
once only. 

5. If a bar is drawn over a symbol it makes the value of 

that symbol thousand times. 

Thus V means five thousand and D means five hundred 
thousands. 

The following table will help the students in representing 
any numbers by means of Roman Symbols. 


I 

l 

XL 

40 

n 

2 

L 

60 

iii 

3 

LX 

60 

IV 

4 

LXX 

70 

V 

5 

LXXX 

80 

VI 

6 

XC 

90 

vn 

7 

C 

100 

vin 

8 

CC 

200 

IX 

9 

CCC 

300 

X 

10 

CD 

400 

XI 

11 

D 

600 

xn 

12 

DC 

600 

xm 

13 

DCC 

700 

XIV 

14 

DCCC 

800 

XV 

16 

> CM 

900 

XVI 

16 

M 

1000 

XVII 

17 

MCM 

1900 

xvin 

18 

MM 

2000 

XIX 

19 

xTdccxxvi 

9726 

XX 

20 

MCMXXIV 

1924 

XXX 

30 

LXXXVCCXL 

86240 


i 
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Exercise 3. 

Express in Roman Notation : — 

1. 32, 84, 89. 2. 403, 639, 997. 

3. 2027, 1919, 5321, 9673. 4. 135459, 662035, 802493. 
Express in Arabic Notation : — 

5. XLVII, LXXXVI, XCIX. 

6 . DLXXXIV, DCXLVI, CCOXIV. 

7. MCIX, MDCOCIV. MMDV. 

8 . xTicdxxv, XXVIDCCXVI. 

9. “dviii, dccxctxcvi. 


CHAPTER II 


The Four Simple Rules 


010 one operation subtract the sum of 316 

2135, 15417, 10216 from 57871. 


1st column 5, 10, 17, and 4 are 4 are 21, 
write down 4 and carry 2. 

2nd column 3, 6, 7, 8 and 9 are 17 
write down 9 and carry 1. 

3rd column 1, 4, 5, 9, 11 and 7 are 18 
write down 7 and carry 1. 

4th column 1, 3, 8 and 9 are 17 
write down 9 and carry 1. 

5th column 1, 2, 3 and 2 are 5 
write down 2. 


57871 
3861 
2135 1 
15417 

10210 j 


^.add 


29794 


Exercise 4 

In one operation subtract the sum of 

1. 672, 459, 987, 698 from 3901. 

2. 6666, 7777, 8888 from 30200. 
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3. 25749, 86287, 14898, 35514 from 391023. 

4. 22222, 33333, 44444, 55555 from 250231. 

5. Complete the following additions by filling in 

missing figures :— 

(a) 4 8 2 (6) 3 4 7 • (c) 6 5 5 7 

3** *8* 8928 

_ _ 7 8 8 6 

*09 9*3 * * * * 

Find the missing digits in the adition sum.- 

s s i ft a 


the 


(c) Above. 

6. Complete the following subtractions by filling in the 
missing figures :— 


(a) 6 2 * 

*73 

(b) 7 * 3 * 

* 2 * 3 

(c) 13 4 5 
* * 8 * 

250 

2 1 9 

2*3 

(d) 9 1 1 1 1 
***** 

(e) * * * * * 

4 8 8 88 

(/) 7 0 * 7 * 
2*8*8 

72136 

4 8 2 3 5 

*7 168 


Multiplication by Factors. 

When the facl ors of a number can be determined, the 
process of multiplication can be carried out more simply as 
*below :— 


Example 2. Multiply 23465 by 210. 

210=5X6X7 23465 

_5 

Multiply by 5, then this result by 117325 

_6 

•fijand the second result by 7. 703950 

7 


i 


Multiply 
I. 426 by 98. 

4 . 7070 by 370. 
7. 65007x5007. 


4927650 

Exercise 5 

2. 575x165. 3. 8757 by 735. 

5. 9008x390. 6. 926 by 456. 

8. 821400x508000. 


* 
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Find the squares of 

• 

• 



9. 735. 

10. 

899. 

11. 807. 

12. 12. 

13. 

13. 

14. 23. 

Multiply by factors 

•_ 

• 



15. 673 by 84. 

16. 

688 by 169. 

17. 54327 by 462. 


The Italian or Contracted Method of Division. 

In this method the subtrahends are suppressed and 
multiplication and subtraction are combined in one step as 
shown below :— 


Example 3. Divide 75145 by 429. 

Explanation 429) 75145 (175 

429 goes into 751 once, there¬ 
fore write 1 in the quotient. 3224 

1st line (a) 1 into 9, 9 and 2, 

11 ; set down 2 and carry 1. 2215 

(6) 1 into 2, 2 + 1 (carried), 

3 and 2, 5 ; set down 2. 70 

(c) 1 into 4, 4; 4 and 3, 7 ; set down 3. Bring down 4 
from the dividend. 


2nd line. 429 goes into 3224 seven times, write 7 in the 
quotient. 

(a) 7 into 9, 63; 63 and 1, 64 ; set down 1 and carry 6. 

(b) 7 into 2, 14+6 (carried), 20 and 2, 22: set down 2 
and carry 2. 


(c) 7 into 4, 28+2 (carried), 30 and 2, 32; set down 2. 
Bring down 5 from the dividend. 

Similarly get the third line. • 


Division by Factors 

— ^ . Divide 65073 by 216, using factors and explain 

how you obtain the remainder. 
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Note 216=4 x 6 X 9. 

4 6 5 0 7 3 

6 1 6 2 6 8 groups of 4 and 1 unit (remainder) 

9 2 7 1 1 groups of 24 and 2 groups of 4 (remainder) 

j 3 0 1 groups of 216 and 2 groups of 24 

(remainder) 

Remainder —2 groups of 24+2 groups of 4+1 unit 

=2x24+2x4+1 

=57. 

The above work may be arranged thus : — 

4 65073 

6 1 6 2 6 8 . 1 . 1 

9 2 7 1 1.2. 8 

3 0 lT.2.48 

57 Remainder. 

From the above and similar examples we get the follow¬ 
ing rule for obtaining the Complete Remainder* 

(1) Multiplying each remainder by all the preceding divisors 
except its own* 

(2) Add all these results and the 1st remainder. 

Exercise 6 

Divide:— 

1 . 292105 by 57. 2 * 234590 by 83. 

3 . 111111 by 119, 4. 128536 by 309. 

5. 557699 by 618. 6 . 537821 by 3504. 

7 . 7237880 by 9070. 8 . 10000001 by 888881. 

Divide by the Italian Method :— 

9 . 4565+27. 10 . 4951-^69. 

11 17654+154. 12 .' 189654+284. 

Divide by factors and find the complete remainder in each 
oase :— 

13 . 4567-r91. 

15 . 8654321-^210. 


14 . 23456H-143. 

16 . 1786692-r 390. 
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17. Divide 2345678 by 7, 9 and 11 in succession and 
explain clearly how you get the complete remainder. 


To multiply in 2 or 3 lines. 

When factors exist among the digits of the multiplier the 
process of multiplication can be shortened. 

Thus to multiply by 642, we may first multiply by 6 and 
then take 7 times the result, getting the product by 42 at once. 

Note. 567 consists of two parts 7 and 56 ; 56=7 x 8. 

consists of three parts 6, 36 and 216 ; 

36 = 6x6and 216=36x6, 

jj^Note. 125255 consists of three parts 5, 25 and 125 Here 
25=5x5 and 125 = 25x5. 

^^Note. Sometimes the basic fa ctor is the 1st digit of the 
multiplier as in 667 and 125255, 

Sometimes the basic factor is the last digit of the multi¬ 
plier as in 642. 

Sometimes the basic factor is somewhere in the middle of 
the multiplier as in 216636. 

The precaution to be taken is that the first figure of 
every partial product is set down vertically below that figure 
of the multiplier which is used to get the partial product. If 
the partial multiplier consists of two or more digits, begin 
writing below the right-hand digit 

Example 1. Multiply in two lines 7309 by 927. 

Here 927 consits of two parts 9 and 27 ; 27=9x3 

7309 

927 

Product of 900 65781 (1) Multiply by 9 

„ • „ 27 197343 (2) „ ‘ No. 1 by 3. 

Product of 927 6775443 Answer. 

Example 2. Multiply 22577 by 35728 using only three 
partial products. 



Note 28=7x4 
35 = 7x5 
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Product of 700 

28 

Product of 35000 
Product of 35728 


22577 

35728 

158039 (1) Multiply by 7 

632150 (2) Multiply No. (1) by 4. 
790195 (3) Multiply No. (1) by 5. 

806631056 Ans. 


Hard Nut to Crack. 

Example 3. Multiply 85432 by 1443 in two lines. 

85432 

1443 

1110616 (1) Product by 13 

Multiply No. 1 by 11 12216776 (2) Product by 143(k 

123278376 


Note 1443=1430+13; 143=13x11. 

Exercise 7 


Multiply in two lines 

1. 65432 by 459. 

3. 65789 by 648. 

5. 1325 by 8104. 


2. 4905 by 405. 
4. 19216 by 19515. 

6. 5432 by 16256. 


Multiply in 3 lines 

7. 32156 by 824104. 8. 345121 by 567336. 

9. 23456 by 37804206. 10. 562347892x297099011. 

11. 784521369x280357. 12. 352092 by 1800108012. 

13. 12345 by 9107637. 

14. Multiply 19171 by 14311 using only two partial 
products. 

15. Multiply 14416 by 16515 using only two partial 
products. 

16. Multiply 56732 by 40443 in three lines. 

Special Methods of Multiplication and Division 

These methods are of considerable use in oral work They 
may be employed even in written work. 
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125 Sis letimeflOOOo’ ^ “ 4 25 ; 1000 “ 8 timee 

^*A. To multiply by 5. Place 0 to the right and divide 
by 2 

by 4 T ° muItiply by 25 Place two °’ s t0 the r >gbt and divide 

To multiply by 125. Place three O’s to the right and divide 
by 8. 

by 16 T ° “ ultiply by 625 ‘ Place four °’ s t0 Ibe right and divide 

13" B. To divide by 5, 25, 125, 625. Multiply by 2, 4, 8, 16 

and divide the product by 10 , 100 , 1000 and 10000 respectively. 


Tu dlV r de l number by 10 > 10 °- 1000 . 10000 cut off 
one two, three, four figures from the right of the given number; 

the figures cut off will g.ve the remainder and the remaining 
figures the quotient. ® 

I3^D. To multiply by 9. 99, 999, 9999 etc. 

9--10-1, 99=100-1. 999=1000- 1, 9999=10000-1. 

Rule. Place to the right of the multiplicand as many 
zeros as there are nines in the multiplier and subtract the 
multiplicand itself from the result. 


To divide by 9. 99, 999 etc. 

J 1 ) p ut ° ff b y a 7ert ical line as many digits from the right 
of the dividend as there are nines in the divisor. 

( 2 ) Write down the figures to the left of those cut off 
under the dividend and again cut off as before. 

(3) Repeat it as often as the figures in the dividend permit. 

(4) Add all the lines. The figures to the left of the vertical 

line represent the quotient and those to the right the 
remainder. b ’ 

* 5 ^. If ! n add,fcion a di g‘t is carried from the remainder to 
the quotient the aime must be added to the remainder. 
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Example 1. Divide 462387456 by 999. 

1 was carried from remainder 
quotient therefore the quotient 
462850 and the remainder is 306. 


462387 

462 


462850 


456 

387 

462 

305 


Example 2. Multiply 13524 by 999. (Study Method D). 

13524000 = 13524x1000 
13524 = 13524x1 
13510476 13524x99 

Example 3. Multiply 2349 by 125. (Study Method A). 

8 | 23490 00 

293625 Answer. 

Example 4. 

(а) 169710 = Quotient 169, remainder 7 f Study 

( б ) 1697- 100 = „ 16 „ 97 <{ Method 

(c) 1697-^1000 = „ 1 „ 697 ^ G. 

Example 5. Divide 34567 by 25. (Study Method B.) 

Quqtient =1382 24567 

. Remainder = 68 - 1-4 =17 4 

y 1382,68 


Exercise 8 


Using the shortest method multiply 


1. 345872 by 9 ' 

3. 457213 by 999. 

5. 607885 by 99999. 
7. 700569 by 25. 

9. 340067 by 625. 


2. 567891 by 99 
4. 675029 by 9999. 
* 6 . 56782 by 5. 

8. 356752 by 125. 

10. 56782 by 260. 


Using the shortest method divide :— 


11. 765432 by 10, 100, 1000, 10000. 

12. 2345617 by 5. 13. 567891 by 25. 

14 . 6720032 by 125. 15. 80842018 by 625. 

16. 97654832 by 99, 999, 9999. 
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Miscellaneous Solved Examples 

Note. When the division is exact the remainder is zero 
In this case. 

Dividend = Divisor x Quotient. 

Note. When the divison is inexact we have 


Dividend = (Divisor X Quotient) 4- Remainder. 


Example 1. When the number 42021 is divided 
certain number, the quotient is 83 and the remainder 23. 
the divisor. 


Sol. 


Divisor 


Dividend—Remainder 
Quotient 


by a 
Find 


substituting the given values we have 


Divisor = 


42021-23 

83 


41998 
~ 83 



Ex 2. Find the greatest number of 5 digits ex&otljr 
divisible by 456. 


Sol. The greatest number of 5 digits = 99999. 


99999-1-456 gives us 135 as remainder 


as shown here. 

.*. Required number = 99999 — 135 

= 99864 Answer. 


219 

456)99999 

912 

879 

456 

4239 

4104 

135 


Ex. 3. Find the least number of 5 digits exactly divisible 
by 456. 

Sol. The least number of 5 digits= 10000 


10000-1-456 gives remainder 424 21 

the required No. = 10000+(456 — 424) 456)10000 

l^Mark this step 912 

= 10000+32 880 

= 10032. Answer. 456 

424 
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13? Remember. 1- When the greatest number is to be found 

subtract the remainder from the dividend. 

2. When the least number is to be found subtract the 
remainder from the divisor and then add that result to the 
dividend. 

Ex. 4. What least number must be added to 3456767 to 
make it exactly divisible by 4567. 

_756 

3466767 -+4567 gives us 4115 as remainder 4567)3456767 

31969 

No. to be added = 4567—4116 25986~ 

22835 

= 462 Answer 31517 

27402 

4115 

Ex- 5. What least number must be subtracted from 
3456767 so that it may be exactly divisible by 4567. 

.3456767-+4567 gives us 4115 as remainder. 

No. to be subtracted = 4115. Answer. 


Mark the difference between examples 4 and 5. 

Ex. 6- Find the nearest integer to 36097 which is exactlv 
divisible by 346. * 


•.' the remainder 113 is less than half 
the divisor. 

the required answer = 36097—113 

= 35984. 


104 


346)36097 
346 

1497 
1384 
113 

Ex. 7. Find the nearest integer to 36264 which is exactly 
divisible by 346. J 


v the remainder 280 is greater than half 


104 


the reqd. No. = 36264+(346-280) 

= 36264 + 66 
= 36330. 

t^Mark the difference between examples 6 and 7. 


346)36264 

346 


1664 

1384 


280 
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e \ a “ Umber bein 8 successively divided by 5, 7 and 

9 leaves 3,8,5 as remainders respectively. What are the 

remainders if th e order of divisors be reversed ? 


The complete remainder 

= 3+6x54-5x7x5 
= 3+30 + 175 
= 208. 

Suppose the final quotient is Q 
Complete dividend 9 


5 

7 

9 


rem. 3 
rem 6 


Q, rem. 5 
5x7x9xQ + 208 


7 

5 X 7Q 

+ 23. 

rem. 1 

5 

5Q 

+ 3, 

rem. 2 


Q 

+ 0 , 

rem. 3 


-—• ui * lutuu uy 

9,7,5, we get the remainder 1,2,3. 

I^Note. We can get the rei_ 

, . , , . -^avitiixjg tuu com¬ 

plete remainder instead of the dividend. 

,. E f- 9 - A t numfc « is divided by 523 and the successive 

are 1234 > 1888 and 3195. Find the dividend 
quotient and the remainder. 

** tbe “ nits ’ digits 8 and 5 of the 2nd and 3rd 

£ea £ 523 " br ° Ught d0W “ fr0 “ the DUmW 

the dividend = 123485 

by actual division, quotient = 236 and 

the remainder = 57. 

'*1°' r A boy Was , set t0 multi Piy 571 by 336 but reading 

220406 figU T + 5 i ue3tion erroneously, he obtained 
220406 as his product, what figure did he mistake ? • 

the b °.v copied either 571 or 336 wrongly 

220406 must be exactly divisible by one of the. two. 

. „ ByaC H tua '+ i8 J- we find that 220406 is exactly divisible 
by 57 1 and not by 336. 

the error occurred in 336. 

Now 220406 = 571x386. 

multS) e fo h r e 8 b0y 3 (the ten ’ S di 8 ik in th * 
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Ex. 11. A number when divided by 323 gives a remainder 
163, what remainder will be obtained by dividing the same 
number by 19 ? 

Sol. Number = 323 X Quotient-}-163 


= 19 x 17 x Quotient -f 19x8-}-11. 


the remainder obtained 
is clearly 11. 


by dividing the number by 19 


Ex. 12. A boy multiplied 423 by a certain number and 
obtained 65589, as his answer. If both the fives are wrong 
but the other figures are right, find the correct answer. 



Explanation 


423 .. 

....(1) 

143 


1269 .. 

....(2) 

1692 .. 

....(3) 

423 ... 

....(4) 

60489 ... 

...(5) 


mlllt L T °. 9 in * he , P^ce in line No. 5 we should 

multiply 3 in lme number 1 by 3. So in the unit', place of 
the multiplier we have 3 

2 ;,J'u J° g t the ten ’ s P lace in line No ' 6 we must have 

3 tom hv 4 6 ' « N -° W u° gCt . 2 *? line No ' 3 we must multiply 

3m (1) by 4. So m the ten s place of the multiplier we murt 


3. To get 6 in the product we must have 4 iust below 1 

I?™^ Une N0 ' (1) b >' Thusin th<T hundred s 

place of the multipher we must have 1. 

the correct answer = 60489. 


Hard Nut to Crack. 


the product 1925817 “ tKgures'gTn’d 7 ^ere 7 wrong ^What 
was the correct product ? on S’ What 


Sol. The greatest possible number = 1925819 
Now 1925819-467 gives 378 as remainder" 
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The number 1925819 must be so reduced that there is no 

remainder when it is divided by 467. 

Now lOOOO-f-467 gives 62 as remainder. Hence every unit 
in the hundred thousand’s place gives 62 as remainder. 

But 378 = 62x6+6. 

Diminishing the figure 9 in the hundred thousand place 
by 6 we have 1325819. Now we have remainder 6 only. 
Diminishing the figure 9 in the unit’s place by 6 we have 
1325813. 

the reqd. answer = 1325813. 

Exercise 9. 

Dividend, Quotient etc. 

1. The dividend being 545322774 and the quotient 89706, 
find the divisor. 

2. In a division sum the quotient is 87803, the dividend 
632796405 and the remainder 184 ; find the divisor. 

Wording changed. 

3. The quotient arising from the division of 632796405 
by a certain number is 87803 and the remainder is 184 ; what 
is the divisor ? 

4. (a) In a division sum the divisor is ten times the 
quotient and five times the remainder. What is the dividend 
i the remainder is 86 ? 

(6) The divisor of a certain number is 25 times the quotient 
and 15 times the remainder. Find the number when the 
remainder is 375. 

5. Find a number such that if it be added 23 times to 
58189 the sum will be 60650. 

Greatest and Least Numbers. 

6. Find the least number of six digits which is exactly 
divisible by 393. 

7. What is the largest number of 4 digits which is a 
multiple of 131 ? 
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£^*Two questions combined. 

8. Give the greatest and the least numbers of 6 digits 
which are exactly divisible by 987. 

9. What least number must be added to 467321 to make 
it exactly divisible by 5456 ? 

10. What least number must be subtracted from 467321 
to make it exactly divisible by 5456 ? 

Q. 12 in a complex form. 

11. What is the smallest number which when added to the 
product of 20201 and 19801 will make the result exactly divisible 
by 37671? 

Nearest Integer. 

12. Find the nearest integer to 67281 which is 
528. 

13. Find the nearest integer to 67481 which is 
528. 

14. What is the nearest whole number to one million which 
is divisible by 4327 ? 

Complete Remainder. 

15. Divide 28937257 by 2x3x5x7x11 by short division 
and find the complete remainder. 

fl^Order of divisors reversed. 

16 . A certain number when divided by 8 has a remainder 3, 
and the quotient divided by 9 has the remainder 6, and again 
when the quotient is divided by 11 the remainder is 3, what 
will be the respective remainders when the order of division is 
reversed ? 

17. A number when divided by 6, 7,8 successively gives 
remainders 5, 4 and 3 respectively ; what will be the remainders 
if the divisors are 3, 5, 7 in order ? 

Beware of the trap. 

18. If the remainders on dividing a certain number (by 
short division) by 5, 9, 7,11 successively be 3, 5, 4, 4, find the 
remainder when the number is divided by 3465. 


divisible by 
divisible by 


i 


( 22 ) 


ft 


Short division. 

19. Complete the division given below by writing in the 
missing figures in the first and second lines :— 

7 _ 

11 rem. 3 

1435, rem. 8 

20. A number is divided by another by the method of 
factors thus : 

V _ 

q __ rem. 6 

rem. 7 

What is the first divisor ? True Remainder=69 

21. A certain number is divided by short division by 

1820 using its prime factors in order of their magnitude, the 
smallest being taken first as divisor. The successive re¬ 

mainders are 1, 1, 4, 5 and 9 and the last quotient 11. Find 
the number. 

22. A certain number is divided by 165 by short division. 
The quotient is 101, the 1st, 2nd and 3rd remainders are 2, 9, 4 
respectively. Find the number. 

1®*Hint. Remember that remainders in all cases must be 
less than the divisors. Now adjust the divisors. 

Missing Figures. 

23. In the following sum of addition find the missing 
item : — 

32148 

6517 

304 


51462 

95918 
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24 . Fill up the missing figures 
multiplication :— 


3597 

*** 


in the following process of 


**791 

***** 

***** 


****541 


25 . 8479 exactly divides ***208, find the missing digits 
indicated by stars. 

26. **604-^531 leaves a remainder 16. Find the missing 
figures. 

27 . What four figures must be placed before 438 in order 
that the resulting number may be exactly divisible by 9037. 

28. By what number less than 1000 must 463759 be 
multiplied so that the first three digits on the right of the 
product are 757 ? 

29- A multiplication sum having been worked is partially 
rubbed out, the figures that remain are the entire multiplicand 
999 and the last three digits L93 in the produot. Restore the 
complete work. 

When the first figure is wrong. 

30. A boy multiplied a number by 497 and obtained the 
product 298876. He was told that the figures 9 and 6 were 
wrong. Find the number and the correct product giving 
reasons for your inferences. 

31. Supply the missing figures in the following division 
sum 

7**) 52**1 (*2 
** 1 * 

T*T*~ 

**** 

,. .? y what number leas than 1000 must 30107 have been 

divided if the remainder is 567 ? 
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S^Mistake in copying. 

33. A boy was set to multiply 342061 by 56937 * but 
reading one of the figures in the question erroneously he 
obtained 17423561157 as his answer, which figure did he mis¬ 
take ? 

34. A boy had to divide 76428 by 123. He copied a 
figure wrongly in the divisor and obtained as -his quotient 611 
and remainder 53. What mistake did he make ? 

Hard nuts to crack. 

35. What number is that which if I divide by 16, if to the 
quotient I add 20, from the sum if I take 24 and multiplv the 
remainder by 10, then the product is 2100 ? 

36. Find the sum of all the numbers between 1000 and 
2000 which are exactly divisible by 123. 

37. If 93 be multiplied by a certain number it is increased 
by 6324. Find the multiplier. 

38. What must be added to a number of four fives to 
obtain the least number of six figures exactly divisible by 
789. 


39. What must be added to a number of four fives to 
obtain the greatest number of six figures exactly divisible by 
789 ? 


40- Two numbers when divided by a certain divisor leave 
the remainders 4375 and 298'* respectively, but when the sum 
of the two numbers is divided by the same divisor, the re¬ 
mainder is 2361. Find the divisor. 

41. When a certain number is multiplied by 13, the produo t 
consists entirely of fives ; find the number. 

42. By what must 152207 be multiplied so that the product 
may consist of 8 digits each digit being 1. 

43. In a division sum the dividend was 134135 and the 
quotient 253. Show that the divisor must have been one or 
other of two numbers and find these numbers and the corres¬ 
ponding remainders. 



CHAPTER III. 

Compound Quantities : Money. 

Note : A quantity expressed in a single denomination or 
unit is oalled a Simple quantity. 

A quantity expressed in two or more denominations or units 
of the same kind is called a Compound quantity. 

Thus Its. 3 ; £4 ; 5 miles ; are simple quantities while 
Re. 3, 4a ; £4, 5s ; 5 miles 7 yds. are examples of Compound 

quantities. 

1. Indian Money Table. 

. i .,.3 Pies (p) =1 Pice 

4 Pice or 12 pies =1 Anna (a) 

16 Annas =1 Rupee (R) 

15 Rupees =1 Pound or Sovereign (£) 


2. English Money Table. 

4 Farthing (/ or g) = l Penny (d) (Bronze) 

12 Pence id) =1 Shilling («) (Silver) 

20 Shillings =1 Pound or Sovereign (£) 

(Gold) 

Note : £, s, d are the first letters of three Roman Coins 
Libra, solidus, denarius. 


The other English coins are : — 


Gold:— 

Half-sovereign 

= 10s 


f Crown 

=5s 


i Half-Crown 

= 2s. 6d. 

Silver 

j Florin 
! Double Florin 

=2s 

=4s 


1 Six-penny piece 

=6d 

9 

Three-penny piece=3d 

Bronze 

Half-penny 

=*d 



• . * vi. 


Note : Guinea (=21 b) a gold coin is not now in oiroula- 
tion. 
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Miscellaneous Examples - 


Money. 

£io ff* 1 ; Divide , ^385, 5s^ lid. among A, B, C, giving B 
£18, 7s. 5d. more than C, and A £3, 4s. 4d. more than B1 


Sol. 


B, C. 


B gets £18, 7s. 5d. more than C:.(1) 

but A gets £3, 4s. 4d. more than B. 

A gets (£18, 7s. 5d.-j-£3, 4s. 4d ) or £21, lie. 9d. 

more than C. .(2: 

£18, 7s. 5d.-f £21, 18s. 9d.=£39. 19s. 8d. 

£385, 5s. lid.—£39, 19s. 2d.=£345, 6s. 9d. 

Now £345, 6s. 9d. will be divided equally among A, 


C’s share=£345, 6s. 9d + 3 

=£115, 2s. 3d. ... ( 3 ) 

But we know that B gets £18, 7s. 5d # more than C 


B’s share = £115, 2s. 3d. + £18, 7s. 5d. 

=£133, 9s. 8d. Ads. 
Similarly from (3) and (2) 

A’e share =£U5, 2s. 3d.+£21, 11s 9d. 
=£136, 14s. Od. Ans. 


(See 1). 


v> o^a P ivide ^ s ' ^ among A, B, C so that for every 
K*. 3, A receives B gets Rs. 4 and C Rs. 5. 


Sol. Rs. 3-fRs. 4-f Rs. 5=Rs. 12. 

If the sum is Rs. 12 ; A receives Rs. 3, B Rs. 4 and C 
Rs. 5. 


Now Rs 132-fRs. 12 = 11. 

.\ A’s share=Rs. 3xll=Rs. 33. 

B’s share=Rs. 4xll = Rs. 44. 

C’s share=Rs 5 x 11 =Rs. 55. 

Ex. 3. Divide £22, Os. 7£d. among A, B and C so that 
B may get twice and C three times as much as A. 

Sol. B’s share=2 x A’s share .( 1 ) 

O’s share=3 x A’s share .(2) 

But we are told that 

A’s share+B’s share+C’s share=£22, Os. 7id. 

from (1) and (2) 








A’s share+2 A’s share+3x A’s share =£22, Os, 7jd. 
n . 6 X A’s share=£22. Os. 7$d. 

A’s share=£22, Os. 7Jd.-r6 
=£3, 13s. 5jd. 

. B’s share=£3, 13s. 5£dx2 

=£7, 6s. I0$d. 

.from (1) 

an( i C’s share=£3, 13s. 5jdx3 

=£11, Os. 3Jd. 

.from (2) 

Ex. 4. A certain sum of money was distributed among 
A, B and C ; A and B received Rs 6, 14as ; B and C Rs. 7, 
2as.; C and A Rs. 4. lOas. How much did each receive ? 


Sol. A’s share-f B’s share = Rs. 6, 14as. ... (1) 

B’s share+C’s share=Rs. 7, 2as. .(2) 

C’s share A’s share = Rs. 4, lOas. .(3) 


Adding we have 

2xA’s share+2xB’s share-f-2 x C’s share=Rs. 18, lOas. 
Dividing by 2 we have 

A’s share-f B’s share-f C’s share=Rs. 9, 5as. 

But B’s share-l-C's share=Rs. 7, 2as. 

.'. by subtraction A’s share = Rs. 2, 3as. 
from (1) A’s share-f B’s share=Rs. 6, 14as. 

.*. B’s share=Rs. 6, 14as. —Rs. 2, 3as. 

=Rs. 4, lias. 

from (3) C’s share+A’s share=Rs. 4, lOas. 

»*. C’s share=Rs. 4, lOas.—Rs. 2, 3as. 

=Rs. 2, 7as. 


Ex 5. A horse and a carriage cost £124, 5s. The horse 
costs four times as much as the carriage. Rind the cost of 
the horse. 


Sol. The cost of the horse-f the cost of the carriage 

. =£124,6s. 

or 4 times the cost of the carriage-f the cost of the 

carriage=£124, 5s. 

or 5 times the cost of the carriage=£124, 5s. 
or cost of the carriage=£124, 5s.-f 5 

=£24,17s. ’ 

cost of the horse=£24, 17s. X4 

«=£99, 8s. Ans. 
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Exercise 1C 

More or Less. 

1. Divide Rs 39, 14as. among A and B so that A may 
receive Rs. 5, 2as. more than B. 

2- Divide R9. 206, 14as. 9p. among 11 men giving 

Rs. 5, 4as. 8p. more to each of two of them than to each of the 
others. 

3. Divide Rs. 688, 6as. among A, B, and C so that A may 

have Rs. 17, 8as. 6p. more B ; and B Rs. 35, 6as. 9p. more 
than C. r 

4. Divide £701, 12s. 9d. among A, B, C so that A may get 
£3, 6s. Id. more than B and B £5. 11s. lOd. more than C. 

5. Divide Rs. 658, 15as. 6p. among A, B, C so that B may 
get Rs. 12 more than A and Rs. 9 less than C. 

6. How must £632, 10s. be divided among A, B and C 
so that A may have £7, 10s. less than B and B £17, 10s. less 
than C ? 

So many times. 

7. Divide Rs. 2836, 5as. among A, B, C so that A may 
get twice as much as B, and B twice as much as C. 

8. Divide Rs. 3915 among \, B, C so that A may get 
three times as much as C, and B five times as much as C. 

9. Divide £300 betweon A, B and C so that A may have 
Rs. 20 more than B and B twice as much as C. 

10 . Divide £6, 15s. between'two men so that one may get 
half as the other. 

11 . Distribute Rs. 64, 14as. 6p. among 23 women so that 
8 of them may get twice as much as each of the others. 

12 . Divide Rs. 39, 3as. among A, B, C and D so that A 
may have half as much again as B, B twice as much as C, 
and C three times as much as D. 

13. A sum of £49, 8s. is divided among 4 men, 3 women 
and 6 children so that each man receives 3 times as muoh as 
each child, and each woman twice as much as eaoh child ; how 
much does each man, woman and child receive ? 
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14. I divide Rs. 212, 8as. among 7 men, 9 women and 4 
girls, so that each man receives twice as much as a woman and 
each woman twice as much as a girl; how much does each man, 
woman and girl receive ? 

15. Divide Rs. 138 among 8 men, 6 women and 10 children 
so that each man may get one and a half times as much as- 
woman, and a woman twice as much as a child. 

16 . A man left property to the value of Rs. 875432 which 
was to be divided amoDg his 3 sons and 2 daughters. Each son 
was to have twice as much as each daughter and the eldest 
son Rs. 5000 more than the other sons and the elder daughter 
Rs. 1000 more than the younger. What did each child receive? 

Type : For every.A gets.. B gets— and C. 

17 . Divide Rs. 284, la. among A, B, C so that for every 
Rs. 3 that A gets B gets Rs. 3, 4as. and C gets 3, 3as. 6p. 

18 . Divide Rs. 24 among A, B, C so that for every 3 
annas given to A, B may have 4 annas and C 5 annas. 

19 . Divide Rs. 1025 among A, B, C so that for every pie 
A gets, B may get an anna and C a rupee. 

20. Divide £220 among Rahim, Karim and Salim so that 
for every shilling Rahim has, Karim may have one florin and 
Salim one half-crown.. 

Adding and dividing by 2. 

21 . A certain sum was divided among A, B and C ; A and 
B receive Rs .11, lias.; B and C received Rs. 12. 13as.; C and A 
received Rs. 13,12as. How much did each receive ? 

22. A sum of money was divided among three persons A 
B and C ; A and B received £722, 3s. Jfd.; B and C £1021, 4s. 
3d.; C and A £1102, 3s. How much^Sid each receive ? 

Coins 

problems on coins the students muBt carefully dis¬ 
tinguish between the number of coins and the value of coins. 
If there are 32 two-anna pieces then we say that their number 
is 32 but their value is Rs. 4 or 32 x 2 annas. Similarly if there 
are 4 crowns we say that their number is 4 but their value is. 
is £1 or 4x 5 shillings. 
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Example 6. A purse contains an equal number of crowns, 
florins, shillings, six pences and pennies. If the total amount 
De tw, os., how many coins of each kind are there ? 

Sol. 1 crown +1 florin-f-1 shilling4-1 six pence4-l penny 

=58.4 2s. 4 Is. 4 6d. 4 Id. = 103d. 

the number of each kind of coin=£10, 6s.4103d. 

= 206 x 12d.=103d. 

= 24. Ans. 

TTT 1 . * I * 7. A purse contains £9, 15s. made up of half- 

ZhZ h n ff aDd penCe 4 There are two times as many 
i 2 as F ha ^ f c , rowns u and three times, as many pence as 
shillings. Find the number of each kind of coins. ^ 

+ha* ? ol ’i u\°c m the gi 7 en condit «ons of i the question we find 
that for 1 half-crown there are 2 shillings and 6 pennies. 

1 half crown42 shillings-f-6 pennies=5 shillings 
No of half-crowns=£9, los.45s. 

= 195s. 4 5s. 

=39. Answer. 

No. of shillings =39 x 2=78 
No. of pennies =39 x 6=234. 

. A b i!!° f £84 wa8 P aid with half-sovereigns, crowns and 
shillings There was the same number of each coin. How 
many of each were there ? 

24. Divide Rs. 270 into an equal number of rupees, eight- 
anna pieces, four-anna pieces and two-anna pieces. 

25. A purse contains a certain number of pounds and twice 
as many shillings The total sum of money is £74, 16s. Find 
the number of each kind of coin. 

26. How may a debt of Rs. 56, 14a. be paid in eight-anna 

Fstnlwh two-anna pieces if the number of two-anna pieces 
is to be tin ice that of eight-anna pieces. 

Mixture. 

with 30 a s“ rl e at “ erch £ nt 15 seers of sugar at 9s. 4d. 
mixture d ’ Flnd the P nce of one seer of the 
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Sol. Cost of 10 seers of sugar at. 9s. 4d. = 9s. 4d. x 15 

= 140s. 

Cost of 30 seers of sugar at 3s. 8d.=3s. 8 d x 30 

= 110s 

cost of 45 seers of the mixture= 140s. -f 110s.=250s. 

250 

I seer „ „ „ =—=5s. 63 d. 
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27 . A man mixes 8 seers of tea at Re. 1, 12as. a seer with 
36 seers of tea at Rs. 2, lOas. 8p.; find the price of the mixture 
per seer. 

28 . To 20 seers of milk at la. 6p. a seer, 5 seers of water 
are added. The mixture is sold at 2as. a seer ; how much is 
gained ? 

29 . How much water must be mixed with 32 seers of milk 
at 2as. 6p. a seer to reduce the price to 2as. per seer. 

Barter or exchange. 

Example 9. How many yards of silk at Rs. 3, la. a yard 
must a draper give in exchange for 84 seers of tea at Re 1 
5a8. per seer ? * * 

Cost of 84 seers of tea =Re. 1,5as. x 84 

=Rs. 110, 4as. 

Reqd. No. of yards of silk =Rs. 110. 4as.-^Rs. 3, la. 

=36. Answer. 

H ° ^ “ an 7 o P 0Un( J 8 of sugar at Re. 1, 4as. a pound can 
be exchanged for 120 yards of cloth at 7as. 6p. a yard ? 

31 . How many knives worth 7as. Ip. should be eiven in 

exchange for 425 pens worth 9 pies each ? g 

32 . How many cows worth Rs. 72 each should be riven in 

exchange for 240 sheep worth Rs. 13, 8as. each ? 8 

flnn ? 3 , T^ en the rupee is worth ls - 7 ? d - what is the nearest 
sum of Indian money equivalent, to £79, 3s 7M 1 

2 £ - 

35. A, B and C have Rs. 665 fir» • Tt n i. 
have Rs. 539. 13as • and A and O + * f u P * u 4 ° to 8 ether 

9p. How much has C ! ° gether have Rs ’ 429 ’ 13a9 - 
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36. A sum of money is divided among A, B and C ; C gets 
twice as much as A ; A and B together get Rs 80 ; B and C 
together get Rs. 125. Find the sum of money and how much 
each person gets ? 

37. Three persons A, B and C go on a tour and agree to 
share the expenses equally. Each starts with Rs. 15 and at the 
end A has Rs. 23, 8as. ; B Rs. 3, 12as. and C Rs. 4, 3as. How 
must they settle accounts ? 

38. A party consisting of 23 persons set out to travel. The 
fare for each was to be £1, 13s. 3d. ; but some of them having 
no money, the others agreed to pay their fares in equal propor¬ 
tions and so had to pay £1, 16s. 5d. each. Find how many of 
the party did not pay ? 

39. A man wishes to distribute Rs. 52, 9as. among a 
number of persons. After giving 8 annas each to half of them 
he finds that he has only enough to give the rest la. 8p. each. 
How many persons were there ? 

40. Divide a sum of £370, 7s. 6|d. among 78 claimants, 
half of which number, being males, are to receive twice as much 
as the remainder, being females. What will be the share of a 
male and what of a famale ? 

41. A number of boys, twice as many women, and thrice 
as many men earned Rs. 141 in 6 days. A boy earns 6as., a 
woman 7as. and a man 9 anDas daily. Find the number of men, 
women and bovs. 

42. A house and its furniture are worth £245, 5s. and 
the house is worth four times its furniture. What is the value 
of each ? 


43 . At a certain date it was estimated that the number of 
thousands of pennies in circulation was 461583, of half pennies, 
251418 and of farthings 103936. Find their total value to the 
nearest £. 

44 . A man owes three bills of which one could be paid 
by a certain number of florins, another by twice that number 
of half-crowns and the third by six times that number of 
shillings. The bills amount in all to £7, 3s. What are the 
several amounts ? 
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* ashing to relieve a number of poor people 

finds that if she gives them Is. each she will have 3s. 4d. 
left, and that to enable her to give them Is. 4d. each she 
would require 2s. 4d. more than what she has. How many 

distrRmte ?° ™ reIieved and how much mon ey has she to 


46. The sum of Ra. 49, 4as. is divided among 150 children 
so that each boy gets 4as., each girl gets 8as. How many bova 
and girls are there ? J y 


^* 8 to be divided among 15 men 20 
women and 30 children in such a manner that a man and a 

child may together receive as much as two women and for 

!i Chl d gGtS a man may have 7s - and a11 the women 
Sv£ g re ° elVe £6 °' Rnd h0W much each P«BOn 


48. A man has bought 9 homes and 12 sheep for Rs 7fiO 

? n t d he W S T t 40 3 sheep for ? horse m2 

is the price of a sheep and of a horse ? 

49. A man has bought 10 oxen and 7 cows for Rs 2200 

- d : 0U ? d lo f Rs - 50 hy exchanging 5 oxen for 7 cows. What 
is the price of a cow and of an ox ? vvnan 





CHAPTER IV 


Weights and 

Indian 

8 chawals t 
8 ratis = 
12 mashas = 
5 tolas 
16 chhataks 
40 seers 


measures. 

Weights. 

~ 1 rati. 

= 1 masha (ma 
= 1 tola. 

— 1 chhatak (cl 
= 1 seer (sr.) 

— 1 maund (md 


4 chhataks= 1 p ao . 

5 seers = 1 panseri. 
8 panseries = l maund. 


% 
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British Weights (Avoirdupois Weights) 

(For all common goods) 

16 dram (dr.) = 1 ounce (oz.) 

16 ounces = 1 pound (lb.) 

28 pounds = 1 quarter (qr.) 

4 quarters = 1 hundredweight (cwt.) 

20 hundred weights= 1 ton (ton) 

14 lbs. = 1 stone (st.) 

Troy Weights. 

(For gold, silver, jewellery) 

24 grains (gr.) = 1 pennyweight (dwt.) 

20 pennyweights = 1 ounce (oz.) 

12 ounces = 1 pound (lb.) 

- Note. Troy is derived from Troyes, a town in France 

where the weight was first used. 

Note the relation between Avoirdupois and Troy 
weights. 

(a) 1 lb. Troy = 12x20x24=5760 grains Troy, 
but 1 lb. Avoirdupois=7000 grains Troy. 

From (a) we can deduce the following relation also 
1 oz. Troy=480 grains Troy, 
and 1 oz. Av. =437£ grains Troy. 

Remember that 1 tola=180 grains. 

Apothecaries’ Weights. 

(For weighing medicine). 

20 grains = 1 scruple (scr.) 

. 3 scruples = 1 dram or drachm (dr.) 

8 dram = 1 ounce (oz.) 

12 ounces = 1 pound (lb.) 
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Apothecaries’ Measure (Fluids). 

(For medicines in liquid state) 

60 minims (min).= 1 fluid dram (fl. dr.) 

8 fluid drams = 1 fluid ounce (fl. oz.) 

20 fluid ounces = 1 pint 
8 pints = 1 gallon. 

Note (1) The grain is the same in Avoirdupois, Troy and 
Apothecaries’ weights. 

(2) A lb. of Troy weight is the same as a lb. of 
Apothecaries’ weight. Their ounces are also common. 

(3) An ounce in Avoirdupois weight is not the same 
as an ounce in Troy weight. 

(4) A pound in Avoirdupois weight is not the same 
as a pound in the Troy weight. 

of goM ? Pr ° Ve that a °^ feathers is heavier than a pound 

_ P rove that an ounce of feathers is lighter than an 
ounce of gold ? & 


Measures of Capacity. 


4 gills 
2 pints 
4 quarts 
2 gallons 

4 pecks 

8 bushels 

5 quarters 
2 loads 


= 1 pint (pt.) 

= 1 quart (qt.) 

= 1 gallon (gall.) 
= 1 peck (pk.) 

= 1 bushel (bus.) 
= 1 quarter (qr.) 
= 1 load (Id.) 

= 1 last 


36 gallons of beer 
54 gallons of beer 
63 gallons of wine 
126 gallons or 2 Hhds. 


= 1 Barrel (bar.) 

= 1 Hogshead (Hhd.) 
= 1 Hogshead 
= 1 Pipe of wine 


Note 1. A gallon contains ten pounds 
water. 


VYClgUO 




2. A 

3. A 
Avoir (62$ lbs.). 


Pint of water weighs a pound and a quarter, 
cubic foot of water weighs about 1000 



t 
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Linear Measures for Distances 

12 inches (in.) = 1 foot (ft.) 

3 feet = 1 yard (yd.) 

5£ yards = 1 rod, pole or perch (po.) 

40 poles or 220 yds. = 1 furlong (fur ) 

8 furlongs or 1760 yds.= 1 mile (mi). 

3 miles = 1 league 

Note. Gunter’s chain is used in land surveying. 

1 chain=100 links=22 yards 
80 chains = 1 mile. 

Square Measures for measuring an Area. 

British. 

144 square inches (sq. in.) 

9 square feet 
30J square yards 
40 square poles 

4 roods or 4840 sq. yds. 

640 acres 

Punjab 

1 sq. karam = 1 sirsai 
9 sirsa's = 1 maria 
20 marlas = 1 kanal 
4 kanals = 1 bigha 
2 bighas = ghumaon 

Nautical Linear Measure. 

6 feet = 1 fathom 

120 fathoms = 1 cable length 

6080 feet = 1 geographical milelorjl knot 

Measures'of Number 

• 

12 units = 1 dozen 
12 dozen = 1 gross 
12 gross = 1 great gross 
20 units =1 score 


= 1 square foot (sq. ft.) 
= 1 square yard (sq. yd.) 
= 1 square pole (sq. po.) 
= 1 rood (1 ro.) 

= 1 acre (1 ac.) 

= 1 square mile. 
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v For Paper 

24 sheets = l quire 
20 quires = 1 ream 
10 reams = 1 bale 

Angular Measure. 

60 seconds (60')= 1 minute (T) 

60 minutes = 1 degree (1°) 

90 degrees = 1 right angle 

Time Measure. 

60 seconds (sec.)= 1 minute (min.) 

60 minutes = 1 hour 

24 hours = 1 day 

7 days = 1 week (wk.) 

4 weeks = 1 month 

12 months = 1 year (yr.) 

366 days = 1 ordinary year 

366 days = 1 leap year 

100 years = 1 century 

A year consists of twelve calendar months, their names and 
the number of days comprising each are :— 

(1) January =31 days (7) July =31 days 

(2) February =28 „ (8) August =31 „ 

(3) March =31 „ (9) September =30 „ 

(4) April =30 „ (10) October =31 „ 

(5) May =31 „ (11) November =30 „ 

(6) June =30 „ (12) December =31 „ 

Note. In the leap year February has 29 days. 

Note. Every year divisible by four is a leap year and is 
of 366 days. 

Centuries are not leap years except those whioh are 
divisible by 400. Thus 2600 is not a leap year but 2000 is a 
leap year. 

o 

The four compound rules apply to weights and measures 

exactly in the same way as they apply to money. The under* 
lying principles are the same. 
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Example 1. Reduce 1 cwt. 3 lbs. Avoir, to Troy weight. 

1 cwt. 3 lbs.=115 lbs. Avoir. 

= 115 x 7000 grains Troy 
=805000 grains Troy. 

24 805000 grains 

20 33541 dwt., 16 grains 
12 1677 oz., 1 dwt- 

139 lbs., 9 oz. 

139 lbs. 9 oz. 1 dwt. 16 grs. Answer. 

Example 2. Express U lbs. 7 oz. Troy in lbs. Avoir. 

14 lbs. 7 oz. = 175 oz. 

= 175 x 20 x 24 grain 
=84000 grains 
= (840004-7000) lbs. Avoir. 

= 12 lbs. Avoir. Ans. 


SS^Rule for reducing Troy weight to Avoirdupois weight. 

1 . Reduce the Troy weight that is given to grains. 

2. Divide the result in ,1) by 7000. This will give 
the weight in lbs. Avoir. 

/T? for reducin £ Avoirdupois weight to Troy weight 

(i]iX. 1 ). 

1. Reduce the Avoirdupois weight that is given to lbs. 
Avoir. ® 


2 . Multiply the result in (1) by 7000. This will give you 

the weight in grains Troy. Then apply the method of ascending 
reduction. 6 


Example 3. Reduce 8 seers 2 chh. to Troy weight. 

8 seers 2 chh. = 130 chh. = 650 tolas 

~ 650 X 180 grains Troy 
= 117000 grains Troy 
24 | 117000 grains 

20 j 4 875 dw;t. 

12 j _243 oz ; 15 dwt. 

20 lbs. 3 oz. 

20 lbs. 3 oz. 15 dwt. Answer. 
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IgfRule for reducing Indian weight to Troy weight. 

1. Reduce the given weight to tolas. 

2. Multiply the result in (1) by 180. This will give you 
weight in grains Troy. 

Example 4. Reduce 4 lb. 8 oz. 5 dwt. to tolas. 

4 lb. 8 oz. 5 dwt. = 56 oz. 5 dwt. 

= (56x20-t-5) dwt. 

= 1120 + 5 dwt. 

= 1125 dwt. 

= 1125x24 grains 
= 27000 grains 
=(27000+180) tolas 
= 150 tolas. Answer. 

tiTRule for reducing Troy weight to Indian weight. 

1. Reduce the given Troy weight to grains. 

2. Divide the result in (1) by 180. This will give you the 
weight in tolas. 

3. By the method of ascending reduction we oan convert 
into chh., seers etc. 

Example 5. Reduce 4 tons, 8 cwt, 1 qr. 16 lbs. to mds. 
chh. etc. 

4 tons, 8 cwt. 1 qr. 16 lbs. = (4x20+8) cwt. 1 qr. 16 lbs, 

=88 cwt. 1 qr. 16 lbs. 

=353 qr. 16 lbs. 

=353x28 + 16 lbs. 

=9900 lbs. 

=9900 x 7000 grains 
= (9900 X 7000)+180 
=385000 tolas. 


5 

16 

40 


385000 tolas 
~77000" chh. 
4812—8 chh. 


120—12 srs. 

120 mds. 12 srs. 8 chh. is the answer. 
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fiTRiile for reducing Avoirdupois weight to Indian weight. 

1. Reduce the given quantity to lbs. Multiply by 7000 

to get the result in grains. F J y 

mi- 2 ‘ M1 N ? W divide , the number of grains got in (1) by 180. 
.This will give you the weight in tolas. 

weight tamPle 6 ’ ‘ Reduce 2 mds - 29 8eers > 6 cllh - t0 Avoir. 


2 mds. 29 srs. 6 chb. = (2 x 40+29) seers. 6 chh. 

= 109 seers 6 chh. 

= 1750 chh. =8750 tolas 
= 8750x 180-^-7000 lbs. 
=225 lbs 

= 2 cwt. 0 qr. 1 lb. 


Exercise 11. 

1. Reduce 4 tons, 6 cwt. 3 qr. 23 lbs. to lbs. 

2 . Reduce 2 tons, 11 cwt. 2 qr. 14 lbs. 3 oz. to oz. 

3 . Reduce l ton, 14 cwt. 3 qr. 14 lbs. 2 oz. to drams. 
Reduce to tons, cwt. etc. : - 

4. 125354 oz. 5 . 1777824 dr. 

6 . Reduce 225 lbs. Troy to dwts. 

7 . Reduce 28 Ihs. Trov to grains. 

8 . Reduce 875 lb ? . Troy to lbs. Avoir. 

9. Reduce 1008 lbs Avoir to lbs. Troy. 

10. How many pounds Troy are equal to 144 pounds 
Avoir ? 

11 . Reduce 3240 grains to tolas. 

12 . Reduce 300 lbs. Troy to tolas. 

13 . Reduce 5 lbs. 15 dwt. to tolas. 

14. Reduce 150 tolas to Troy weight. 

15. Reduce 1 md. 24 srs. to Troy weight. 

16 . Reduce 8 tons, 18 cwt. 1 qr. 16 lbs. to maunds, seers, 
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17. Reduce 6 mds. 35 srs. 10 chh. to lbs. Avoir. 

18. Take the sum of 8 cwt. 3 qr. 7 lbs. 5 oz. : 9 cwt. 2 qr. 
18 lbs. 7 oz. ; 9 cwt. 1 qr. 26 lbs. 6 oz. from 10 tons. 

19. Multiply 1 cwt. 2 qr. 27 lbs. 5 oz. by 29. 

20. Multiply 1 cwt. 1 qr. 18 lbs. by 105. 

21. Divide 102 tons, 18 cwt. 2 qr. 16 lbs. by 104. 

22. How many times is 2 cwt. 2 qr. 2 lbs. contained in 
7 tons, 2 cwt. 2 qr. 2 lbs. ? 

23. How many pounds of tea at Is. 4fd. per pound are 
worth as much as 2 tons, 18 cwt. 3 lbs. of coffee at llfd. per 
pound ? (P. P.) 


Miscellaneous Examples 12 

1. Find the value of 25 lbs. of gold at £3, 15s. per oz. 

2. Find the value of 25 lbs. of sugar at 3£d. per oz. 

3. Show that there are as many pies in Rs. 45, 9as. 6p. 
as there are pounds in 3 tons 18 cwt. 18 lbs. 

4. Find the price of 3 cwt. 2 qrs. 16 lbs. at £ 3, 7s. 8d. 
per cwt. 

5. Find the cost of 1 ton, 17 cwt. 3 qr. 16 lbs. at £1, 4s. 

$ 9 

6d. per cwt. 

6 . Find the vaule of a bar of gold weighing 3 seers, 7 chh. 
2 tolas at Rs. 34, 5as. 9p. per tola. 

7. Find t'he price of 3 mds. 8 seers of milk at 4as. 6p. 
a seer. . 

8. How many dozen are there in 15624 ? 

9. How many scores are there in 649060 1 

10. How many dozen are there in 156 scores ? 

11. How many scores are there in 45 dozen 1 

12. Find the cost of 60 dozen pencils at Re. 1, 2as. per 
dozen. 

13' Find the cost of 266 dozen knives at 3as. 6p. each. 
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^"14. How many pieces of 3 yds. 9 in. each can be cut from 
a roll of cloth 45 yds. 1 ft. 6 in. in length ? 

15. How many 5 lb. parcels of tea can be made out of 

6 cwt. 2 qr. 7 lbs. ? 

16. Goods bought at 9s. 9d. for a gross are sold at a penny 
a piece. Find the protit on each gross. 

17. I buy 80 tons of goods at £11 per ton and sell them 
at 13s. per cwt. Find the total profit, 

18. How many steps does a soldier whose stride is 2 ft. 6' 
take in walking 2 miles ? 

19. If a soldier takes 3412 strides in walking 1 mi. 1272 
yds. 2 ft. 8 in., what is the length of his stride ? 

20. The first of January 1881 was on Monday ; find the 
number of Mondays in the vear. 

* V 

21 . M hat change will be left out of £1 after paying a bill 
for the following: 2 1b. 10 oz. of mutton at ls.'lOd. per lb. 

9 eggs at 3s. 3d. a dozen, 10 oz. of cheese at Is. 2d. per lb. ; 
and 2£ lb. of tea at 2s. 9d. per lb. 

1^*22. \our father was 28 yrs. 6 mo. 12 days old when you. 
were born, your sister was born when your father was 23 yrs 

7 mo. i days ; how old is vour sister now if your age is 13 yrs. 

2 months ? 

23. How many packets of tea at Re. 1, 3as. 4p. each 
should be exchanged for 290 copies of a book at 8as. each ? 

24. A wagon in which there are 184 packages all of the 
same weight, weighs 69 maunds. If the weight of empty 
wagon is 23 mds., what is the weight of each package ? 

25. If a tin of ghee weighs 4 srs. 12 chh. 1 tola, how many 
tins are there in a box which weighs 2 srs. 7 chh. when empty 
and 1 md. 19 srs. 9 chh. 2 tolas when full of tins ? 

26. One bag of wheat weighs 2 mds. 34 srs., another weighs 

3 mds. 4 srs., a third weighs as much more than the first as 

it weighs less than the second ; what is the weight of the 
third ? 6 

27. A man is 35 years, 19 weeks and 5 days old and 
another 29 yrs. 13 weeks and 1 day old ; a third is just as much 
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younger than the first as he is older than the second : what 
is the age of the third. 

28. A weekly newspaper was numbered 16 on the 15th. 
January 1913, when was it numbered 36 ? 

29. A daily newspaper which is published on week days 
only was numbered 19 on Monday the 14th January 1884, on 
what date and day of the week was it numbered 119 i 

30. Find the cost of taking in from Monday, 14th. January 
1884 to Wednesday 7th. May, 1884, a paper published every 
week day at one penny per day. 

31. If a sovereign weighs 5 dwt. 8 gr., what is the value 
of 106 lbs. 9 oz. 16 dwt. of the same metal ? 

32. Multiply 1574 hhds. 62 gals. 3 qts. 0 pt. 2 gills by 27. 
(A hogshead=63 gallons, 1 pint=4 gills). 

33. What weight remains after taking 15 parcels, weighing 
3 qr. 13 lbs. 12 oz. 9 dr. each from a heap of 2 tons, 14 lbs. ? 

34. How many sums of £ 4, 2s. 3Jd. may be paid out of 
£300 ? What amount will remain ? 

35. A truck is loaded with 100 sacks ; the sack itself in 
each case weighs 6 lb. 11 oz. and each sack contains 85 lb. of 
grain. What is the weight of the whole load in tons, cwts. etc ? 

"36. What is the cost of 168 barrels 15 gallons 3 quarts of 
bear at 4s. 4d. per gallon ? 

(36 gallons = 1 barrel). 

37. How many trucks are there in a coal train which carries 
101 * to 08 *each truck holds 6 tons, 6 cwt. 3 $ qrs. ? 

38. How many ounces are there in thirteen times 1 ton 
2 cwt. 11 lbs. 

39. How many rings each weighing 4 dwts. 18 grs.; can 
a goldsmith make from a mixture of 1 lb. 10 oz. 1 dwt. 18 grs 
of pure gold with 7 oz. 7 dwts. 6 grs. of alloy ? 

40. A carriage wheel is 2 yds. 4 in. in oiroumference. 
iiow many times will it revolve during a journey of 76 miles ! 
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41. The circumference of a carriage wheel is 2 vds. 2 ft. 

m.: how many turns does it make during a journey of 27 
miles 578 yds 2 ft. 10 in.? 

42. A wheel makes 14256 revolutions in passing over 11 
miles 440 yds., find its circumference. 

43. The circumference of the large and small wheels of a 
bicycle are 59 in. and 40 in. respectively. How many more 
turns will the latter have made than the former in going a 
distance of 1 m. 2 fur. 160 yds.? 

44. The wheels of a cart go round -'280 and 3520 times 
respectively in a journey ; the larger wheel is 12 ft. in circum¬ 
ference. Determine (i) the distance in miles (*»j the circum¬ 
ference of the smaller wheel. 

K^*45. A man wishes to plant 901 trees in a row 1500 yards 
long ; at what distance apart must they be placed allowing 
one at each end of the row ? 

46. Telegraph posts along a road are 66 ft. apart ; how 
many are there in a distance of 265 miles ? 

47. If the telegraph posts are 48 yards apart, how many 
yards apart are 1st and 131st posts ? 

48. A man in a train can just count 25 telegraph posts in 
one minute. If they are 55 yds. apart what is the speed of 
the train in miles per hour ? 

49. A railway passenger counts the telegraph posts on 
the line as he passes them. If they are 58 yds. apart and the 
train is going 48 miles per hour, how many will he pass per 
minute ? 

50. What did the meat cost at £4, Is. 8d. per cwt. for a 
jubilee feast for 100 men, 108 women and 120 boys, the gross 
weight supplied for each man being lit lbs., and for 2 men as 
much as for three boys or 4 women ? 

51 . The horses and a carriage cost together £250, one of 
the horses and the carriage cost £181. 13s. 7d.; the other horse 
and the carriage cost £155. 6. 5d. What was the separate cost 
of each of the three ? 



CHAPTER V 

Factors and Prime Numbers. 

1. One number is a factor or a measure of another when 
it divides the other exactly 

Thus 3 and 7 are factors of 21. 

Sometimes we use the term sub-multiple for measure. 

A number is said to be a multiple of another when it is 
exactly divisible by the other. Thus 21 is a multiple of 
3 and 7. 

Note. “A multiple of" means “exactly divisible by”. 

2. Natural, even and odd numbers. 

The numbers 1, 2, 3, 4, 5, 6 ... ..etc. are called Natural 
numbers or Whole numbers or integers. 

fiifEven numbers (juft). All those numbers which are exactly 
divisible by 2 are called even numbers. Thus 2, 4, 6 etc., are 
even numbers. 

fiilp^Numbers which are not exactly divisible by 2 are called 

odd numbers ( taq ). Thus 1, 3, 5, 7, 9.etc., are odd 

numbers. 

Consecutive integers are numbers differing by 1. Thus 
8, 9 are two consecutive numbe-s. Similarly 13, 14, 15 are 
three consecutive numbers, the middle one of which is 14. 

3. Prime and Composite numbers. 

lUTA prime number (or a prime! is a number which has no 
factor except itself and unity. Thus 2, 3, 5, 7, 11, 13,17, 19, 
23 etc., are prime numbers. 

Never say that a prime number has no factor. 

^ A composite number is a number which has other factors 
besides itself and unity. Thus 15, 24, 36 are composite 
numbers. 
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J^° 4 ' Prime to each other. Two numbers are called r,rir»o 
to each other when they have no Jl c . P nme 

unity. y no common factor except 

jg ^ ° bserve 

^^5. Criteria of Divisibility. 

A number is divisible by 

138, no 2 : When the ri ^ ht ' hand di git is 0 or divisible by 2 as 

Proof : Every No.=a multiple of 10-f-unit’s digit 

=a multiple of 2 +unit’s digit 

is divisible^2 er 13 6XaCtly divisible by 2 - hen unit's digit 

by ^ 4 : Whe ° the ri ^ ht - hand two digits are 00 or divisible 

Proof : Every number=a multiple of 100+No. formed 

by the right-hand two digits. 

=multiple of 4 +No. formed by 
the right-hand two digits. 

divisible by S heD the right - hand three digits are 000 or 

Proof : Every No. =a multiple of 1000+No. formed by 

right-hand three digits. 

= a multiple of 8+No. formed by right- 
hand three digits. 6 

(4) 5 : when the right-hand digit is 0 or 5. 

Proof : Every No.=a multiple of 10-f-unit’s figure. 

=a multiple of 5+unit’s digit. 

—a multiple of 5, when unit’s digit is 
0 or 5. 

by 25 5) 25 ; WhCn the ri S hfc - hand two digits are 00 or divisible 

Proof: Every No.=a multiple of 100+No. formed by 

right-hand two digits. 

=a multiple of 25+No. formed by 
right-hand two digits. 
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(6) 125 : when the right-hand three digits are 000 or 
divisible by 125. 

Proof: Every No.=a multiple of 10004 No. formed by 

right-hand three digits. 

=a multiple of 125+No. formed by 
right-hand three digits. 

(7) 10 : when it ends with a zero. 

Proof : Every No.=a multiple of 10-{-unit’s figure. 

(8) 9 : when the sum of its digits is divisible by 9. 

For any number ab c d e 

= 10000 x a -{-1000x6 -• 100xc+10xd-f e 
=(9999-fl)a+(999+l)6+(99-{-l)c4-(9-{-l)d+e 
=9999a+a+999&+&-f99c+c+9d+d+e 
= (9999a f 9996 -f 99c -f9d) -fa-J-6-fc -{- d+e 
=multiple of 9-{-the sum of the digits.A 

tgTHence a number is divisible by 9 when the sum of 
its digits is divisible by 9. 

Thus in 87543 the sum of the digits 

— 8-{-7-f5-f4-f-3=27 = multiple of 9. 
87643 is exactly divisibleby 9. 

(9) 3 : when the sum of its digits is divisible by 3. 

V 9 is a multiple of 3 and 

every number=a multiple of 9-{-the sum of the 

digits . [See result A. 

=a multiple of 3-{-the .sum of the 
digits. 

(10) 6 : when it is divisible both by 2 and 3. 

(11) 11: when the difference between the sum of the digits 
in the odd places and the sum of the digits in the even places 
is zero or exactly divisible by 11. 

For any number ab c d e 

=lOOOOa-f 10006 + 100c+ lOd+e 

=(9999a+a)-H10016-6)-H99c-fc)+(lld-d)4- e 
=(9999a-{-10016-f 99c-flld)-{-(a—6-j-c— d-\-e) 

=multiple of ll-{-i(a+c-{-e)-(6-{-d)} 

=multiple of 11-{-difference between the sum of the 

digits in the odd places and the sum 
of the digits in the even plaoes. 
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* 


Hence a number is divisible by 11 when the difference 
between the sum of the digits in the odd places and the 
sum of the digits in the even places in either 0 or a multiple 

of 11. 


Thus in 75632538465 the sum of the digits in the odd places 
—54 4+3+2 +6 + 7=27 and the sum of the digits in the even 
place = 6 -f 8 -r 54 3+5=27. 

Difference = 27 — 27=0. 

the given number is a multiple of 11 . 

Now in 43527 the sum of the digits in the odd places=16 
and the sum ol the digits in the even places is 5. Their 
difference = 16—5 = 11 which is a multiple of Tl. Hence 43527 
is exactly divisible by 11 . 

(12) 12 : when a number is divisible both by 3 and 4. 

6. Casting out the nines. 

The method of finding the remainder when a given number 
is divided by 9 is as follows : — 

Add up the digits of the given number beginning from one 
side usually right; reject 9 and subtract 9 whenever the sum 
exceeds 9 and add the remainder to the next digit. The last 
digit which is left is the 9 ‘remainder.* 

Example 1. Without actual division find the remainder 
when 5675343 is divided by 9. 

Sol. 3, 4, 7. 3, 10. reject 9 ; 1, 5, 6, 7, 13 reject 9 ; 4. 6 , 
10 reject 9 ; 1, 5, 6, Thus the remainder is 6 . 

7. Casting out the elevens. The method of finding ‘ the 
remainder when a given number is divided by 11 is as 
follows : 

Find the sum of the digits in odd places and the sum of 
the digits in the even places beginning in each case from the 
right Subtract the second sum from the first (or from the 
first sum increased by 11 or a multiple of 11 if it is smaller of 
the two). Divido this difference by 11 and the remainder thus 
obtained is the required remainder. 

Example 2. Without actual division find the “11 re¬ 
mainder’ in 5385746. 
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Sol. The sum of the digits in the odd places 

=6+7+8+5=26 

The sum of the digits in the even places =4+5+3 =12 

Difference=14 

14 divided by 11 gives 3 as remainder, 
thereqd. 11 remainder=3. 

Example 3- Find the eleven*remainder in 480736251. 

Sol. The sum of the digits in the odd places 

= 1+2 + 3+0+4=10 

The sum of the digits in the even places 

=5 f 6+7 +8 =26 

The first sum is less than the second .'. it must be in¬ 
creased by 11x2. 

Hence the reqd. ‘11 remainder’= 10+11 x2—26 

=32-26=6. 

SifExample 4. Without performing the operation of division 
show that 987327 is divisible by 99. • 


Sol. The given number will be divisible by 99 if it is 

divisible by 9 and also by 11. 

The sum of the digits=7 + 2 + 3+7 + 89 = 36 
Now 36 is divisible by 9 the number is divisible by 9. 
i Sum of the digits in the odd places =7+8 + 3=18 
„ „ „ even „ =2+7+9=18 

The difference between the two sums=l8—18=0 
.*. the number is divisible by 11. 

Hence the number is divisible by 9 x 11 or 99. 

, ' 8- . To find the prime numbers less than a given number 
say 50. * 

0 • We first write down the first fifty natural numbers. ” 





1, 

2, 

3, 

4, 

5, 

11. 

42, 

13, 

44, 

40, 

21, 

22, 

23, 

24, 

23,, 

31, 

32, 

33, 

34, 

33, 


'42, ' 

43, 

44, • 

40, 


6, 

7, 

8, 

* 2 

*0, 

m, 

17 

• • 

. 48, 

• 

19, 

20, 

26, 

27, 

88, 

29, 

30. 

36, 

37, 

38,. 

30, 

40* 

46, 

47, 

48j 


00.. 




\jtfWE ft S/ 

'i 


$ 


— 
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>> 

>> 


of 3 
of 6 

• j, f y * » of 7 and so on. 

.»Thus we f t|HWhave rejected all the multiples of prime 
^timbers 11 etc. 

Hen^d.ihe number not struck out are the prime numbers. 
Jirtf This method of sifting was discovered by 


^Eratosthenes 

“The Sieve of Eratosthenes”. 

9 Resolution of a number into its Prime Factors. 


Example 5. Resolve 257796 into prime factors. 


3 

9 

11 

7 


257796, 96 is divisible by 4 


64449, 

21483, 

23877 


217 

31 


sum of digits is divisible by 3 
V 9 test applies 
11 test applies 
Try 7 


*. number=4x 3x9x11 x7 x 31=2 2 x 3 8 x 11 x7 x 31 


Remember 1. A number is divisible by 7, 11, 13 if it 
consists of 3 digits repeated as 321321 or 26026. 

Reason. 1001=7 x 11 X 13 and hence it is divisible by 7, 
11 and 13. 

.*. every multiple of 1001 is divisible by 7, 11 and 13. 

2. A number is divisible by 7, 11, 13 when the difference 
between the sum of odd groups of three digits and the sum of 
even groups of three digits is zero or divisible by 7, 11 or 13 
as 4355123v»2225. 

3. Every number consisting of yfour digits repeated is 
divisible by 73 and 137 as 23962396. 

Reason 10001 =73 x 137 and hence it is divisible by 73 
and 137. 

every multiple of 10001 is divisible by 73 and 137. 

10. To determine whether a given number is a prime. 

Example 6- Ascertain whether 137 is a prime or com¬ 
posite number. 

On applying the tests of divisibility, we find 137 is not 
divisible by 2, 3, 6 and 11. 
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Dividing by 7, 13 we find that 137 is not divisible by them 
also. On dividing by 13 we get a quotient less than 13. Now 
we have already tried division by numbers less than 13. There¬ 
fore we should not try division beyi nd 13. 

Hence 137 is a prime number. 

Remember 1. In ascertaining whether a number is a 
composite or a prime number, the primes which give quotient 
greater than themselves should be tried only. (Why ?) 

2. If a number is not divisible by any factor equal to 
or less than its square root, the number is prime. 

11. To find the number of different divisors of a com- 

posite number. 


7* How many different integers 
will divide 75600 without a remainder ? 


besides unity 


Sol. 75600 =2 4 X 3 3 x 5 2 x 7. 



/ No of divieor8=(4+l)(3+l)(2+l)(l + l)=120 

JNo. ot divisors excluding unity= 120—1 = 119. 


Find the prime factors of the given number. 

1. Add 1 to the index of each factor. 

3. Multiply results so obtained and the product will 
give you the number of different divisors. 

12. Values of Figures represented by letters. 

Example 8. 567*5 is divisible by 9, what is the value of 

% 


The sum of the digits must be divisible by 9 

5 + 6 + 7 + 34-5 must be divisible by 9 

or 23+3 must be divisible by 9. 

• x~4. 

\ Supply the figures represented by a and h in 
&*36&5 so as to form a number divisible 1125. Y d 6 

the number^formed b y 125 "her 

divisible. 7 nght - hand three digits is sc 


Now 125x3=375; 125x5=625; 125 x 7 
125x9 = 1125. X ' 

Evidently the ten’s figure 6 is 2. 
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Since the number is divisible by 9. 

• 8-f- a-f 3-r6 f 6-}-5 must be divisible by 9. 

or 8-f a-f-3-f 64 - 2 -f-o „ „ by 9 1 v 6=2 

or 24=a „ „ by 9 

a = 3. 833625. Ans. 

Eamxple 10. Find the smallest number of which the 
alternate figures are zero that is divisible by 9 and 11. 

Let the number be a060c... 

The No. is divisible by 11 if (a-j-6-fe-F.. )-0 is 0 or 
divisible by 11 ; and it is divisible by 9 if (a+0-F6+0-l c4- ) 

is divisible by 9. 

Hence a-L/)-f-c-l-... must be divisible both by 11 and 9. 
Therefore the smallest number will be obtained if a, b } c (11 of 
them) are all nines. 

.-. the reqd. No.=909090909090909090909. 


Tests of accuracy. 


A. Test for Addition. 

1. Cast out the 9’s 

from all the addends. Add 
up all these remainders and 
cast out the 9’s again if 


Example 

2345 casting out 9 Rem. is 5 
5780 ,, „ Rem. is 3 

3142 ,, „ Rem. is 1 


necessary. 12267 casting out 9 Rem. 0. 

2. Cast out the 9's from the sum. 

3. If the 9- remainder obtained from (1) is equal to the 
9 —remainder obtained in (2) the answer is probably correct. 

Now sum of the remainders of all the addends=5-f3 +1 =9 
.'. 0 remainder which is the same as the remainder of the 
the sum. .*. the work is probably correct. 


B. Test for Subtraction. 

1. Subtract the 9 —remainder 
of the subtrahend from the 9—re¬ 
mainder of the minuend, 

2. If this result (increased by 
a multiple of 9, if necessary) cor¬ 
responds to 9 — remainder of the balance, the work is probably 
correct. 


Example 

786543 6 remainder 

567354 3 

219189 3 remainder 
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Now 6—3=3 which is the remainder of the balance. 

2nd Test- Add up the subtrahend to the balance. If the 
result is equal to the minuend the question is right. 

C. Test for Multiplication. 

1. Cast out the 9’s from the multiplicand, the multiplier 
and the product noting down the remainders separately. 

2. Multiply the 9 —remainder of the multiplicand by the 
9—remainder of the multiplier, and cast out the 9’s again if 
necessary. 

3. If the 9—remainder in (2) is equal to the 9—remainder 
of the product the result is probably correct. 


Example 

■{a\ Casting out nines from 3075 the 3075 

remainder is 6. 482 

(6) Casting out nines from 482 the 6150 

remainder is 5. 24600. 

(c) Casting out nines from 6x5 or 12300 

30 the remainder is 3 ...A 1482150 

( d ) Casting out nines from the product, the remainder is 

3. ...B 


Since the remainders in A and B are equal, the work is 
probably correct. 

Note. The test fails to detect the following errors in the 
product 

1. The interchage of two or more figures, e.g. t 36 has 
been written for 63. 

2. The insertion or omission of zeros or nines. 

3. The insertion or omission of figures whose sum is 9 or 
a multiple of 9. 

4. When the figuses are so changed that their sum re¬ 
mains the same eg. y \i 53 has been written for 71 (The sum of 

the digits remains the same here for 5+3=8 and 7 + 1 is also 

equal to 8. 

D. Test for Division. 

1 . Multiply the 9—remainder of the divisor by the 9—re¬ 
mainder of the quotient. 
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2 . Add to the result in ( 1 ) the 9—remainder of the re¬ 
mainder. 

3. Now find the 9 —remainder of the dividend. If this 
remainder tallies with the result in ( 2 ) the work is probably 
correct. 

Example. 7327-^-629=11 quotient and 408 remainder. 
9-remainder of the divisor =8 

» „ quotient =2 

Their product is 16. Casting out 9 we have 7 
9 — remainder of the remainder=3 
7+3 = 10. Casting out nines we have remainder 1 
9 —remainder of the dividend=l 
The work is probably correct. 

Exercise 13 

1 Simple tests of divisibility. 

1. Without actual division find whether the following 
numbers are divisible by 2, 3, 4, 5 : — 

«) 6 . 84. (n) 6135. (tit) 58970. 

(iv) 89872485. (v) 7845231. (tn) 2332195. 

2 Without actual division determine whether the following 
numbers are divisible by 16, 25, 125 : — 

(t) 314896. (it) 143275. (Hi) 112375. 

II* Two or more tests of divisibility combined 

3. How would you ascertain by inspection that a number 
is divisible by 6 ; 12, 15, 60 and 24. 

4. Without actual division find whether the following 
numbers are divisible by 6 , 12, 15 : — 

(i) 52428. (ii) 91305. (tit) 231780. 

J3TII1. Two important tests of divisibility. 

A. 5. How would you ascertain by inspection that a 
number is divisible by (a) 9, ( b ) 11. 

6 . Without actual division determine whether the follow¬ 
ing numbers are divisible by 9 : — 

(t) 123456. (it) 708912. (Hi) 902312. 

7. Without actual division determine whether the follow¬ 
ing numbers are divisible by 11 : — 

(i) 567435. (it) 6591827. (tii) 6302413. 
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8 . Write down the remainders when the following 
numbers are divided by 9 and 11: — 

(») 27658234. ( ii ) 25749768. (Hi) 452475. 

4 

B. 9. Supply the missing digits so that the following 
numbers may be divisible by 9 : — 

( i) 946*3. (it) 3020*78. (ii*) 527*063. 

(iv) 24*723. 

10. Supply the missing digits so that the following 
numbers may be divisible by 11 : — 

(i) 9*3756. (ii) 6*8. (Hi) 1976*5. 

11. If 56a;38 is divisible by 9, find the value of x. 

• • 

12. If q6z 84 is divisible by 11, find the value of x . 

C. 13. What digit must be placed to the right of 9400000 
to make it divisible by 11 ? 

14. What digit must be placed to the right of 84000 to 
make it divisible by 9 ? 

15. Find the smallest number between 300 and 400 whioh 
is divisible by 9. 

16. Find all the numbers between 300 and 350 which are 
divisible by 9. 

9 and 11 tests combined. 

17. How can you ascertain by inspection whether a given 
number is divisible by 99 ? 

18. For what values of x and y is 343ry is a multiple of 99 ? 

19. Find the digits a and b when the number 52352ab is 
divisible by 99. 

20. Place two digits to the right of 9582637 so as to pro¬ 
duce a multiple of 99. 

21. For what values of p and q is 8/>26g5 divisible by 99 1 

IKTE. 9 or 11 test combined with other tests of divisibility. 

22. Find the digits a and 6 in the number 56a316 so that it 
may be divisible by 44. 

23. Find the digits a and b in the number 58a716 so that 
it may be divisible by 88. 
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24. Find the digits x and y so that the number 8378sy may 

be divisible by 88. J 

25. Find the digits a and b so that I2a435 may be divisible 
by 72. 

IV. A. To find the prime factors. 

26. Find the prime factors of : — 

(*) 111111. («) 10350, (Hi) 317520. 

(tv) 41368327. ( v ) 90099009. 

B. To determine whether a given number is prime- 

27. Ascertain whether 1321 is a prime or composite 
number. 

28. Show that 103 is a prime number. 

29. Show that 773 has no factors except itself and unity. 

30. Show that 509 has no divisors. 

$3f*C. Prime numbers between given numbers. 

.31. Write down all the numbers between 108 and 120 
which are prime. 

32. Write down three prime numbers all greater than 70 
which differ only in the unit’s place. 

33. Write down all the prime numbers between 1000 and 

1010. 

34. Show that none cf the nine numbers between 620 and 
630 are primes. 

D. Prime to each other. 

35. Show that 1151 and 840 are prime to each other. 

36. Show that 61 and 97 have no common factors. 

37. Show that 1331 and 1001 are not prime to each other. 

V. Product of three consecutive numbers. 

38. Separate 3360 into prime factors and show that it is 
the continued product of three consecutive numbers. 

39. Separate 2-19984 into prime factors and show that it is 
the continued product of three consecutive numbers. 
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VI. Hard Nuts to Crack. 

40. There are four prime numbers ; the product of the 
first three is 2737 , that of the last three is 11339 ; find the four 
numbers. 

41. There are six prime numbers, the product of the first 
five is 15015 and that of the last five is 85085, find the six 
numbers 

42. Separate 3150 into two factors, each consisting of 
more than one digit, in every way that you can. 

43. Arrange the digits 1, 2, 3, 5, 9, 9 so as to form a 
number divisible by 1375 explaining how you arrive at your 
result. 

CHAPTER VI. 

Greatest Common Measure (G. C. M ) 

1. Measures or Factors. 18 =2 X 3 x 3 and 

24=2x2x2x3 

Measures of 18=2, 3, 3 .A 

„ „ 24=2,2,2,3 .B 

A common factor or a common measure of two or more 
numbers is a number which divides each of them exactly. 

From A and B, 2 is the common measure of 18, 24 

3 is also the „ 18, 24 

2 x 3 or 6 is also the „ 18,24 ...C 

and of these 2x3 or 6 is the greatest, so it is termed the 

Greatest Common Measure. 

The Greatest Common Measure of two or more numbers 
is the greatest number which divides each of them exactly. 
Thus we find that 6 is the greatest common measure of 18, 24. 
(See C). 

G. C. M. is written as a contraction of term ‘greatest 
•common measure’. Its other names are ‘Highest Common 
Factor’ (H. C. F.) and ‘Highest Common Divisor’ (H. C. D). 

2. To find the G. C. M. (or H. C. F.) of two or more 

numbers. » 

First Method. The Method of Prime Factors. 
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Example 1. Find the G. C M. (or H. C. F.) of 1470, 2310. 

1470=2x3x5x7x7 

2310=2x3x5x7x11 

G. C. M =2x3x5x7=210. Ans. 

Ex. 2. Find the G. C. M. of 336, 420, 630. 

336 =3x2x2x2x2x7 

420 =3 x2x2x5x7 

630 =3x 3 x 2 x5 x7 

G. C. M. = 3x2x7 = 42. 

fip^Rule 1. Resolve the given numbers into prime factors. 

2 . Find out the prime factors common to all the- 

numbers. 

The product of these factors is the required H. C. F. 

Exercise 14. 

Find by the method of factors the H. C. F. of— 

1 95, 152. 2. 357, 399. 3. 99, 143, 198 

4. 325,525,625. 5. 999,777,481. 

6. 868, 1364, 1860. 7. 1120, 2800, 3920. 

8. 52500, 42500, 45000. 9. 3016, 3074, 3045, 3103. 

Second Method. The Method of Division. 

Rule. 1. Divide the greater number by the less. 

2. Divide the divisor by the remainder. Repeat- 
this process till no remainder is left. The last, 
divisor is the H. C. F. required. 

Ex. 3. Find the H. C. F. of 11289 and 12567. 

11289) 12567(1 
11289 

1278) 11289(8 
10224 

1065) 1278(1 
1065 

213) 1065(5 
1065 

X- 


.-. H. C. F.=213. Ans. 
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To economise space we arrange the whole operation in 
parallel columns placing our quotients to the right and lett 
alternately thus : — 


8 

11289 

12567 


10224 

11289 

5 

1065 

1278 


1065 

1065 


X 

213 


The Division Method of finding the G. C. M. of two numbers 
depends on the following two principles : — 

(i) A measure or a factor of any number is also a measure 
of any multiple of that number. Thus 5 a factor of 15, is 
factor of 15 X any number. 

(n) A common factor of two numbers is also a common 
factor of their sum and their difference or of the sum and 
difference of any multiples of the numbers. 

Thus 5 being a common factor of 35 and 45 is also a factor 
of (45+35) or (45-35). 

Again 5 is also a factor of 45x4+35x3 and of 
45x4-35x3. 

In accordance with these principles G. C. M. of 11289 and 
12567. 

=G. C. M. of 1278, 11289 

[for 1278 is the difference between 12567 and 11289 

=G. C. M. of 1065, 1278 

[for 1065 is the difference between 11289 and 8 x 1278 

=G. C. M. of 213, 1065 

[for 213 is the difference between 1278 and 1065. 

But the G. C. M. of 213 and 1065 is 213, for 213 is a 
measure of 1065. 

G. C. M. of 11289 and 12567 is 213. 

3. To find the H. C. F. of more than two numbers. 

Rule* Find the H. C. F. of any two of the given numbers 

and then find the H. C. F. of this H. C. F. and the third 

number and so on. The last H. C. F. will be the required 
H. C. P. 
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4. Contracted Method of finding the G. C. M. 

The following devices are employed to shorten the work. 

1. An obvious factor which is common to both the given 
numbers may be removed at the outset, taking care that this 
common factor is multiplied, at the end, with the G. C. M. of 
the quotients. 

2. If one of the numbers has a prime factor not contained 
in the other, it may be discarded at cnce. 

3. At any stage of the work any factor of the divisor not 
contained in the corresponding dividend may be rejected. 

Ex. 4. Find the G. C. M. of 208638, 384579. 

208638 = 9x2x11591 
384579 = 9x42731 

11591)42731(3 

34773 

2)7958 

3979)11591(2 
7958 

3)3633 
1211)3979(3 
3633 
2) 346 

173)1211(7 

1211 

X 

We may reject 2 which is not a common factor. 9 is a 
common factor, we therefore set it aside for multiplication into 
the G. C M. of 11591, 42731. • 

The G. 0. M. of 11591 and 42731 is 173. Hence the G.O.M. 
of the original numbers is 173x9 = 1557. Ans. 

5. Numbers prime to one another. 

^°To prove that two numbers are prime to each other we have 
to show that their H. C. F- is 1. This can be done very easily 
by the Division Method of finding the H. C. F. 
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6. The G. C. M. of Concrete Quantities. 

^“Remember. They must be reduced to the same unit before 
their H. C. F. is found out. 

7. Application of G. C- M. 

(Miscellaneous Examples) 

Example 1. Find the greatest number which will divide 
5970 and 5260 and leave remainders 7 and 9 respectively. 

Sol. 5970 - 7=5963 is exactly divisible by the required 

number. .... » . , 

5260-9=5251 is exactly divisible by the required 

number. 

the required greatest number will be the G. C. M. of 
5963 and 5251 which is 89. Ans. 

Example 2. Find the greatest number that will divide 
5191 and 5854 leaving the remainder 4 in each case. 

5191—4 = 5187 is divisible by the reqd number. 
5854—4=5850 is divisible by the required number. 

The required number is the G. C. M. of 5187 and 5850 
which is 39. Ans. 

Example 3. Find the greatest number which is such that 
when 12288, 19139 and 28200 are divided by it the remainders 
are all the same. (F. U.) 

1st step. Let R be the remainder in each case. 

12288—R, 19139- R, 28200 —R are exactly divisible by 
the required number. 

2nd step. We know that if two numbers be divisible by 
a certain number then their difference is also divisible by that 
number. 


Now (19139—R)—(12288—R)=6851 • 

(28200- -R) - (19139 - R) = 9061 
(28200 - R) - (12288- R) = 15912 

Hence 6851, 9061, 16912 are divisible by the required 

number. 

* 


3rd step. G. C. M. of 6861, 9001, 15912 is 221 


• a»' 


the reqd? No.=221. 
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, Rule - , Find the difference between the numbers taken two 
by two. Then find the H. C. F. of the differences. 


Example 4. The numbers 9662 and 6565 are divided by a 
certain number of-three digits and the remainder is the same in 
each case, rind the divisor and the remainder. 

Sol. A common factor of two numbers is always a factor 

of their sum as well as their difference. 


. the reqd. number must be a factor of 

(9662-6565) or 3097 40 

Now 3097 = 19 x 163 163)6565 

the reqd. divisor is 163 and 652 

the remainder = 45. ~ 4 F 


Ex 5. In finding the G. C. M. of two numbers the 
last divisor is 47 and the quotients 2, 7, 1, 2. Find the 
numbers. 


M81) 2303 (2 


141) 1081 (7 

~9irTir (i 

• • • 


x 


1st step. V the last divisor=47 
and the quotient =2 

Dividend=47 x 2=94 

2nd step. Now divisor=94, quotient is 1 
and remainder=47 

Dividend=94 x 14 47=141 

3rd step. Now divisor=141 

quotient = 7 and remainder is 94 
Dividend=l4l X7494 
= 1081. 

4th step. Again divisor = 1081 

quotient=2 and remainder=141 
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*. Dividend=1081 X2+141 

=2303. 

Hence the reqd, numbers are 1081, 2303. 

Ex. 6. The sum of two numbers is 1275 and their 
G. C. M. is 85. How many pairs of such numbers can be 
formed ? 

< Let the two numbers be 85a and 856 where a and 6 are 
prime to each other. 

85o-f 856=1275 
or 85(a-j-6) = 1275 


or 


1275, 

a+6=_ 85" _15 ' 


Pairs of numbers whose sum is 



(1, 14), (2, 13), (3, 12), (4, 11), (5, 10), (6, 9), (7, 8) 

Out of these the only pairs of number that are prime to 
each other are (1, 14), (2, 13), (4, 11) and (7, 8). 

Hence the required numbers are 

(1x85, 14x85): (2x85, 13x85) ;(4x85, 11x85); 

(7x85, 8x85,) or 86, 1190; l r /0, 1105 : 340, 935; 

695,680. * 

% 

Ex 7. The product of two numbers is 2352 and their 
G. C. M. is 14. Find the numbers. 

Let those numbers be 14a and 146 where a and 6 are prime 
to each other. 

According to the condition of the question 
14a x 146= 2352 


Or 196a6=2352 .\ a6=12 

Pairs of numbers whose product is 12 are 
(1, 12), (2, 6), (3, 4). 

, 6) are no fc prime to each other, therefore they should be 

rejected. Hence the reqd. numbers are 

(1x14, 12x14), (3x14, 4x14) 

Or 14, 168 ; 42, 56. 
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Exercise 15 

I- Simple questions. 

1. What is the greatest number by which 1 6328 and 19782 
can both be divided exactly. 

2. Find the largest number which will divide 107226 and 
68103 without a remainder. 

3. What largest number can be subtracted from 22241 and 
and 18331 an exact number of times. 

8^*11. Leaving Remainders. 

4. Find the greatest number which will divide 1632 and 
2632 so as to leave the remainder 7 in each case. 

5. Find the greatest number which will divide 189, 281, 
235 so as to leave the remainder 5 in each case. 

6. Find the greatest number by which 2500 and 3300 can 
be divided so as to leave remainders 4 and 36 respectively. 

7. Find the greatest number which will divide 964, 1238 
and 1400 leaving remainders 41, 31 and 51 respectively. 

8. Find the greatest number which will divide 6192, 2463, 
3120 leaving remainders 31, 23 and 9 respectively. 

83^111- Remainders are all the same. 

9. Find the largest number which is such that when 
142408, 153599 and 166402 are divided by it the remainders 
are all alike. (F U ) 

10. Find the greatest number which will divide 55, 127, 
and 175 so as to leave the same remainder in each case. 

IV. Last divisor and quotients. 

11. In finding the G. C. M. of two numbers the last divisor 
is 192 and the quotients 1, 3, 4. Find the numbers. 

12. In finding the G. C. M. of two numbers the last 
remainder is 35 and the quotients are 1, 2, 1, 3. Find the 
numbers. (F.U.) 

13. In finding the G.'C. M. of two numbers which were 
prime to each other the quotients were 1, 4, 1, 7 3,4. Find 
the two numbers. 
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V. Prime to € 2 ch other. 

14. Prove that the numbers 1720 ;md 1023 are prime to 
each oi her. 


15. Show that :079 and 442U are prime to each other. 

VIA. Product of two numbers. 

16 The product of two numbers is 2940 and their G. C. M. 
is 14 Find all the possible pairs of such numbers. 

B. Sum of two numbers. 


17. The sum of two numbers is 1078 and their G. C. M. is 
77. Find all the possible pairs of such numbers. 

VII- Concrete Quantities. 


18. Find the G. C. M. of Rs. 43, la. and Rs. 98, 6aa. 

B. What is the greatest sum of money of which £4 Ik- 
£6, 13s. and £8, 17s. 4d. are multiples ? * 


Largest coin. 

20. Two bills one of £8, 0s. and the other of £10 10a are 

to be paid in coins of one kind. What is the largest coin that 
can be used ? 


21 Two bills one of £6, 7s. 6d. and the other of £9, 17s 0d 

r■ ot °” “ wb ** '• “» 

l *“ glh wl “ ““>'r 

23. What is the greatest sum of money exaoHv ™j 
in Rs. 161, 5as. and Rs. 175, 13as. ? y 7 COntamed 

24. What is the greatest possible rate at which a man „„„ 
wa* 247 mi.es, 323 miles and 399 miles in antaotTmC 

•*? 5 i, T wl e perSOna have respeotively £326, £360 and £426 
with which they agree to purchase horses at the highest price 

per head whioh will allow each to invest all his money What 
will be the pnce of each horse ? >VT 1 , .? wnat 

26 . Find the largest number of boys among whom qikoo 

mangoes and 83721 oranges can be divided equally f 91509 



( 66 ) 


27. A courtyard 452 ft. long and 404 ft. wide is to be paved 
with square stones all of one size. What is the largest size 
which can be used ? 

28. A schoolmaster divides his scholars consisting of 455 
boys and 385 girls, into the largest possible equal classes, so 
that each class of boys should number the same as each class 
of girls. Find the number of classes. 

29. A farmer has 1920 goats and 1992 sheep. He forms 
them into separate flocks taking care that in each flock there 
are equal number of animals. If the flocks are as large as 
possible how many flocks will there be in all ? 

30. In one factory the wages amount to Rs. IT, la. lip. 
and in another to Rs. 19, la. 7p. If every man receives the 
same w r ages, how many men were employed in each factory, and 
how much does each man receive ? 



Beware of the word ‘Least’. 


31. A merchant has three kinds of wine ; of the first kind is 
403 gallons, of the second 434 gallons and of the third 465 
gallons. What is the l^ast number of full casks of equal size in 
which this can be stored without mixing. (Allahabad 1906). 


32. A certain number of bags are to be filled with equal 
weights of grain from two separate heaps, one weighing 525 
mds. 8 srs. and the other 535 mds. 24 srs. Find the least 
number of bags required to store each heap separately. (No 
bag is to contain grain from both the heaps.) 

33. 378 oranges and 462 mangoes are to be distributed 

among some girls so that each girl may get as many mangoes 
and as many oranges as another girl. Find the largest possible 
number of girls and the least possible number of fruits of each 
kind which a girl gets. 

34 . Find the least number of square slabs required to pave 
a floor 276 ft long and 204 ft. broad. 


DC- Hard Nuts to Crack. 

35 . Find the greatest number of 2 digits that will divide 
2432 and 2060 having the same ramainders. 

36 . The numhers 18726 and 11173, when divided by a 
certain number of three digits leave the same remainder, find 
the number and the remainder. 
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37. Find two numbers between 2000 and 3000 which have 
334 for the G.C.M. 

38. Find the greatest and the least numbers of 6 dibits 
that are divisible bj T 251. Obtain their prime factors and find 
their G. C. M. 

39. Find the two largest numbers of 4 digits having 270 
for their G. 0. M. 

4®- A ma n was engaged for a certain number of days for 

Rs. 8 , 15as., but being absent for soms days he was paid only 

Rs. 4, 13as., prove that his daily wages cannot exceed 11 
annas. 

4l. Among a certain number of children 91509 mangoes 
and also 83721 oranges may be equally divided How many 
children are there ? Give all possible answers. (Calcutta 1919 ) 

42* A man bought a certain number .cf oranges for lias 

6 p and sold some of them at the cost price for 7as. 6 p. Show 
that he had still left at least 8 oranges. 

4i. A woman bought two sacks of melons, one for Rs 10 

be'thTi 0 l H er RS - u 8 ' ° a *' 9p - If the oi ' each melon 
be the same and not less than two and not more than three 

annas, find the total number ol melons she fought. 


chapter vie 

Least Common Multiple (L C M) 

1. A common multiple of two or more nnm^ ; 
number which is exactly divisible bty each of them. b * 

Multiples of 2 are 2 . 4. 6 , 8 . to, 12 , 14 16 18 

Multiples of 3 are 6 , U, 12 , 15, 18 , 21 ..!....!. . ' 

Thus the common multiples of 2 and 3 are 6 , 12 , 18. 

ESTAs 6 is the least of all therefore 6 is the least common 
multiple of 2 and 3 . 

l^The Least Common Multiple of two or more given 
ofTho^n numbers n “ mter *** * eXaCtly di ™ ible by each 





( ) 


Note. The Least Common Multiple is also called the 
Lowest Common Multiple. 

2- To find the L.C M. of two or more given numbers. 

First Method. The Method of Prime Factors- 

Rule. 1. Find the prime factors of the given numbers. 

2. Then find the product of the highest powers of all the 
factors that occur in the given numbers. The product will be 
the required L. C M. 

Ex. 1. Find the L. C. M. of 75, 21, 36, 24. 

. Sol. 75=3x5x5=3x5* 

21=3x7 

36 = 3 x 3 x 2 x 2 = 3 2 x 2* 

24=3 x 2 x 2 x 2 = 3 x '. 3 

L.C-M = 5 2 x 3* * 2 3 x 7 = 12600. 

Note —The L C. M. of two numbers which are prime to 
each other is their product. 

Thus the L. 0. M. of 35 and 31 is 35x31 = 1085. 


Exercise 16 

Find the L. C. M. of:— 


72, 56, 49. 

20, 66, 99. 

273, 104, 364. 

1815, 2420, 1100. 
91, 105, 52, 78, 156. 


1. 36, 45, 120. 2. 

3. 30, 60, 63. 4. 

5- 82, 91, 104 6. 

7. 180, 270, 228 8. 

9. 19, 17, 13. 10. 

11. 45, 60, 64, 90, 130, 144. 

12. 11x15x17, 15x17x19, 17x19x11. 

• Second Method (The Method of Division) 

E3^*Rule — 1. Set down the given numbers side by side in a 

line separating them by commas. 2. Divide by any prime 
number which will exactly divide two at least of the given 
numbers. 3. Set down the quotients and the undivided 
numbers in a line below the first. 4. Go on dividing until the 
quotients are prime to one another. 5. Multiply together all 
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the numbers in the last line and all the divisors used. This 
product will be the required L. C. M. 

Ex. 2 Find the L. C. M. of 6, 8, 12, 15, 20, 28, 66, 77. 

I 6, 8, 12, 15, 20, 28, 66, 77 
2 , 4, 6, 15, 10,_14, 33, 77_ 

3| 2, 3, 15, 5, 7] 33,‘77 

2, 5, XI. 77 

L. C. M =2x2x3x2x5x77=9240. 

In line (1) 6 is the factor of 12 therefore 6 is struck out. 

In line (3) 3, 5 are the factors of 15 and 7 is the factor of 
77 therefore they are struck out. 

In line (4) 11 is the factor of 77, 11 is struck out. 

Note The work can be simplified by cancelling at any 
stage of the process, any one of the numbers which is a factor 
of any other number in the same line, as has been shown above. 

3. The product of two numbers is equal to the product 
of their G CM. and L C.M. 

Let A and B be any twe numbers, G their G. C. M. and 
L their L. C. M 

Divide A and B by G and let the respective quotients be 
m and n. Clearly m and n must be prime to each other. 

We have A=m.G 
B = n.G 

L = 771.71.G.A 

Now AB=m Gxn.G 

= G X rn.n.Q 

==GxL [v m.n G=L (from A)] 

the fact is proved. 

Third Method. (By the method of finding the G. C. M.) 
As proved in Article 3, 

L. C. M. x G. C. M. = lst number x 2nd number, 

0 

T, p M r— 1st No. x 2nd No. 

G. C. M. 

_ 1st No. 

G. C. M. 


X 2nd No. 



Or 


= 1st No. x 


2nd No. 

G. C M. ‘ 


Rule- Divide one of the numbers by their G. C. M. and 
multiply the quotient by the other number. 


5. Application of L. C- M. (Miscellaneous Problems). 

Ex. 1. The L C. M. of two numbers is 108225, their 
G. C. M is 117, one of the numbers is 4329, find the other. 

Sol. Product of two numbers=G. C. M. xL. C. M. 

Or one number xthe reqd. number 

=G. C. M x L. C. M. 

Or 4329 x the required number =117x 108225. 

the required number = 117 * 1 f® 225 

= 2925. Arts. 

Ex- 2. Find the least number which when divided by 
9, 12, 16 and 30 leaves in each case a remainder 3. 

Sol. L. C. M. of 9, 12, 16. 30 = 720 

Now 720 is exactly divisible by 9, 12. 16 and 30 

But we are told that 3 is the remainder in each case. 

Reqd. numncr=-L. C. M. + 3 

= 720+3=723. Ans. 


Ex. 3. Find the least number which when divided by 
35, 45 and 55 leaves the remainders 25, 35 and 45 res¬ 
pectively. 

Sol. Since 35-25=10, 45-35 = 10, 55-45 = 10. 

.'. the remainder in each case is less than the divisor 
by 10. 

Hence if 10 be added to the required number it becomes 
exactly divisible by 35, 45 and 55. 

Now L. C. M. of 35, 45, 55 = 3465. 

.'. the required number = 3465—10=3455. Ans. 

t^*Note. Mark the difference between examples 2 and 3. 
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Ex. 4. Find the greatest number of five digits which is 
exactly divisible by 30, 42, 56, and 64 

Greatest number of 5 digits=99999 

L. C. M. of 30, 42, 56, 64=6720 

On dividing 99999 by 6720 we get 5919 as remainder. 

.. the required number=99999—5919=94080. Ans. 

|5P"Note. The above question could also be wooded thus :— 

Find the greatest number less than 100000 which is divisible 

by 30, 42. 56 and 64. 

Ex. 5. Find the greatest number of 4 digits which when 
divided by 5, 6, 8, 9 and 12 leaves 3, 4, 6, 7 and 10 as re¬ 
mainders respectively. 

L C. M. of 5, 6, 8, 9, 12 =360. 

The greatest number of 4 digits =9999. 

On dividing 9999 by 360 we get 279 as remainder, 
the number divisible by 360=9999—279=9720. 

Since 5-3=2, 6-4=2, 8-6=2, 9-7=2, 

12—10=2 i.e., the remainder in each case is less than the 
divisor by 2. 

the reqd. number=9720—2 = 9718. Ans. 

Ex. 6. Find the least number of 4 digits which is divisible 
by 6, 6, 8, 12. 

•L. C.M. of 5, 6, 8, 12=120 
Least number of 4 digits = 1000. 

Dividing 1000 by 120 we get 40 as remainder, 
the required number^ 10004-(120—40) 

= 1080. Ans. 

E*7. Find the least number which being divided by 
3, 4, 5, 6 leaves in each case a remainder 1 but is exactly 
divisible by 13. 

Two conditions must be satisfied : — 

(а) It must be the least number which when divided by 
3, 4, 5, 6 may leave one as the remainder. 

(б) It is divisible by 13. 

L. C. M.=60, but 1 is the remainder. 

fi0-i-l satisfies the 1st condition but it does not satisfy 
the second condition. 
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9 # 


99 


9 9 


3 > 


99 


9 y 


99 

99 


99 

9 ) 


• 60x2 t 1 —121 is not divisible by 13 

60x3+1 = 181 „ 

60x4 + 1 = 24. 

60x5+1 = 301 ,’ 

60x6+1=361 „ 

60x7+1=421 „ 

60x8 + 1=481 is divisible by 13. 

Hence the required number=481. 

u o^b 8 *. .^ tat is fche sraallesfc number which when increased 
by 3 is divisible by 21, 25, 27 and 35 ? 

L. C. M. of 21, 25, 27, 35=4725. 
the reqd. number=4725—3=4722. 

i ».Wh at is tlie sra allest number which when diminished 
by 3 is divisible by 21, 25, 27 and 35 ? 


L. C. M. of 21, 25, 27, 35=4725. 

the reqd. number—4725+3 = 4728. 

Hard Nuts to Crack 

, ’ ^tr l?' ^ e . } J ' 9* t,wo numbers is 55286 and 

their H. C. F. is 359. Find tiie possible values of the numbers. 


Suppose the numbers are 3 39u and 
are prime to each other. The L C M 
359 ab. 


3595, where a and 6 
of 35 ia and 3595 is 


359 o6=55286. 

a6=55286+-359 = 154. 

Now the possible pairs of factors of 154 are l < 154, 2 \ 77, 
7x22, 11 x 14. Now all these pairs are prime to each other. 

Hence the pairs are — 

1, 154 ; 2, 77 ; 7, 22 ; 11, 14. 

o=l, 6=154 
o=2, 6=77 
o=7, 6 = 22 
o=ll, 6=14. 

Hence the numbers are 1 

359, 359x 154; 359x2, 359x 77; 359x7, 359x22; 
359x11,359x14. 

Or 359, 55286 ; 718, 27643 ; 2513, 7898 ; 3949. 5026. Ans. 
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Ex. 11. What is the greatest number consisting of four 
digits which can be added to 5231 so that the sum may be 
exactly divisible by 12, 15, 27, 32 and 40. 

L C. M. of 12, 15, 27, 62, 40=4320. 

Let the greatest number of 4 digits i.e., 9999 be added to 
5231. 

Then 5231+9999 = 15230. 

4320) t 15230 (3 
12960 
2270 

.. ibe number exactly divisible by 4320 = "231 +9999—2270 

=5231 + (9999-2270) 
=5231 + 7729. 

Hence the required greatest number of 4 digits=7729. 

Ex- 12. What is the least number of .4 digits which can 
be added to 2456 in order that the sum may be exactly 
divisible by 3, 4, 5 and 8. 

L.C.M. of 3, 4, 5, 8=120. 

Let the least number of 4 digits i.e., 1000 be added to 
2456. 


.*. Number exactly divisible by 120 1-Q) 3 456 ~(^8 

=2456 +1000+(120—96) 240 

=2456+1000 + 24 ~1056" 

= 2456+1024 960 

~96" 


Hence the required least number of 4 digits=1024. 

Ex. 13. What least number must be subtracted from 2452 
so that the remainder when divided by 2, 4, 6, 8 and 10 will 
lea ve in each case the same remainder 9 9 

L. C. M. of 2, 4, 6, 8, 10=120. 

On dividing 2452 by 120 the remainder =52. 

But a part of this remainder is 9, 

Hence the reqd. number=52— 9 = 43 . Ans. 
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Exercise 17. 


I. Few Simple Questions- 

1. What smallest number is exactly divisible by 52, 63 and 

162 ? 

2- In what least number are 60, 72, 48, 108 and 140 con¬ 
tained an exact number of times ? 

3- Of what least number are S, 10, 12, 15 and 18 the exact 
divisors ? 


Natural numbers, odd numbers and even numbers. 


4. Find the least number that con be divided exactly by 
all the numbers up to 15 inclusive. 

5 Find the least number that can be divided exactly by 
all the odd numbers up to 15 inclusive. 

6 . Find the leat number that can be divided exactly by 
all the even numbers up to 16 inclusive. 

7. Find the L. C. M. of the first ten even numbers. 



The same remainder in each case. 


8. Find the least number which when divided by 143, 165 
and 60 leaves a remainder 9 in each case. 


9. What is the lowest number which when divided by 12, 
20, 30 or 54 leaves in each case a remainder of •* ? 

III. The difference between the divisor and the corres¬ 
ponding remainder is the same in each case- 

10. Find the least number which when divided by 7, 9, 
11, 13 and 37 leaves the remainders 6, 8, iO, 12 and 36 respec¬ 
tively. 

11. Find the least number which when divided by 42, leaves 
a remainder 22, when divided bv 62 leaves a remainder 42. when 
divided by 82 leaves a remainder 62 and when divided by 102 
leaves a remainder >2. 


S^TV. Greatest and least Numbers 

12- Find the greatest number of six digits which is exactly 
divisible by 21. 45, 60, 72 and 96. 
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13. Find the least number of four digits which is divisible 
by 24, 16 and 36 

14. Find the greatest and the least numbers of six digits 
that' are exactly divisible by 69 and 96. 

Three important Questions. 

15. Find the greatest number of four digits which when 
divided by 2, 3, 4, 5 and 6 leaves always 1 as remainder. 

16. Find the greatest number of four digits which when 
divided by 2, 3, 4, 5 and 6 leaves remainders I, 2, 3, 4 and res¬ 
pectively. 

li. Find the least number of four digits which when 
divided by 2, 3, 4, 5 and 6 leaves remainders 1, 2, 3, 4 and 5 
respectively. 

Eii^Beware of the words ‘increased’ and ‘diminished’. 

18. What is the least number which when increased by 5 is 
divisible by 28, 36, 63 and 108 ? 

19 . Find the least number which when diminished by 10 is 
divisible by each of the numbers 27, 87, 189, 203 and 261. 

V. Two conditions to be fulfilled. 

^20. Find the least number which when divided by 8, 12 
and 16 leaves 3 as remainder in each case, but when divided by 
7 leaves no remainder. 

Or 

What is the least multiple of 7 which leaves a remainder 
of 3 when divided by 8, 12 or 16 ? 

21. Find the least number which being divided by 6, 6, 8, 
9, 12 leaves in each case a remainder 1, but when divided by 13 
leaves no remainder. (P. U. 1935). 

flSTVI. Application of ‘Product of two numbers 

=G.C.M. xL C M. 

22- The L. C. M. of two numbers is 207675 and their 
G. C. M. is 213. If one of the numbers is 5325, find the other. 

23. If the product of two numbers is 547491 and their 
G.C.M. is 29 ; find their L.C.M. 

24 The produot of two numbers is 15972 and their L C.M. 
is 1452. Find the G.C.M. 



VII. Concrete quantities 

?5. Find the least sum of money that can be paid in 
sovereigns, guineas or florins. 


26. Find the least- sum of money that can be paid in crowns, 
half-crowns or guineas. 

27. The circu nference of the two wheels of a bicvcle are 
7 ft. and 7 ft. 4 in., before starting a mark is made at the lowest 
point of each, how far will the bicycle travel before the marks 
reach the ground simultaneously. 

. 28. Five bells commence tolling together and toll at 

intervals of 12, 15, 18, 24 and 30 oeconds respectively. After 
what time will they all toll together again ? 

29. On a rock are three revolving lights; one revolves in 

2min. 12 sec., another in 3 min. 7 sec. the third in 3 min. 

24 sec. I saw them bright at mid-night. When will they next 
be so ? (F. U.) 


30. There are four bells, each of which strikes at intervals 

0*3,7,12 and 14 seconds respectively. The four begin to 
strike at 12 o’clock. jWhen will they next strike together and 
how often will they strike in unison in 7 minutes ? ;F. U.) 

31. A gardener l*ad a number of shrubs to nlant in rows. 
At first he tried to plant 8 in each row, then l^.and then 16, 
but had always 3 left. On trying 7 he had nond I&ft What is 
the smallest number of shrubs that he could have bad ? 


32. A heap of pebbles can be made up exactly into groups 
of 25, but when made up into groups of 18, 27 and 32 there is 
in each case a remainder of 11, find the least number of pebbles 
a heap can contain. 


Hard Nuts to Crack. 

33. What is the least multiple of 7, which when divided by 
2, 3, 4, 5 leaves the remainders 1, 2, 3, 4 respectively ? 

34 What is the smallest number which when divided by 
8, 12, 15, 24 and 7 leaves the remainders 3, 7, 10, 19 and 0 
respectively ? 

35- What is the greatest number consisting of 5 digits 
which can be added to 8321 so that the sum may be exactly 
divisible by 15, 20, 24, 27, 32 and 36 ? 
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"6. What is the least number consisting of 5 digit.-, which 
can be added to 8321 so that the sum may be exacliv a.visible 
by 1 , .0, 24, 27, 32 and 30 ? 

37. What greatest number and what least number can be 
subtracted from 23759(43 that the remainders may be divisible 
by 24. 35, 91, 130 and 150 ? 

38. What greatest number and what least number must be 
subtracted from 1100 so that the remainders being severally 
divided by 4, 12, 20, 24, 30 and 45 shall give a remainder 3 in 
each case ? 

39. Write down all the numbers between 2000 and 3000 
which are exactly divisible by 5, 6, 8, 9, 12. 

40. Find all the numbers less than 1000 which when 
divided by 8, 12, 16, 20 or 40 will leave 5 as remainder in each 
case. 

i 

41. Find all the numbers less than 3000 which when 
divided by 12, 28, 30 or 42 will leave 4 as remainder in each 
case. 

42 What are the prime factors of 3432 and 3575 ? Hence 

calculate their H. C. F. and L C. M. 

/ 

4‘ ) . The- Q. C. M. of two numbers each consisting of 
four digits is 75 and their L. C. M. is 756525, find the numbers. 

44. What number Of 4 digits each can have 119 as their 
G. C. M. and 13923 as their L.C.M. (F.U.) 

45 The G. C. M. of two numbers is 73 and their L C M. is 
1752. Find the numbers. 

46. Find two numbers both greater than 29 which have 
29 for their H. C. F. and 4147 for their L. C. M. 

47. The H. 0. F. of two numbers is 7 and the L. C. M. is 
420, find all the pairs of numbers that satisfy this condition 

48. The L. C. M. of two numbers of three digits each is 
1463 and their product is 27797. Find the two numbers. 

49. The sum of two numbers whose L. C. M. is 135 is 72 
Find their H. C. F. 

50. A man saves 3as 8p. daily; find the least number of 
days in which he can collect an exact number of rupees. 
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51. A boy running up a staircase finds that when he goes 
up two steps at a time, there is one step over ; when he goes 
up three at a time, there are two steps over; and when he goes 
up four at a time, there r re three over. Find the number of 
stairs, which is somewhere oetween 40 and 50 and explain fully 
how you arrive at the result. / 


CHAPTER VIII 


Vulgar Fractions 


1. If any unit be divided into any number of equal parts, 
one or more of these parts is called a fraction. 

Let the straight line be the unit. 

Divide it into seven equal I I | I I | | | 

parts so that each part is one- “A C D E F G H B 

seventh of the unit. 

AC contains one part and is called one-seventh of the unit. 
AD contains two parts and is called two-sevenths of the 

unit. 

AE contains three parts and is called three-sevenths of the 

unit. 


AF contains four parts and is called four sevenths of the 

unit. 

AG contains five parts and is called five-seventh* of the 

unit. 


AH contains six parts and is called six-sevenths of the unit. 

The fractions one-seventh: two-sevenths, three-sevenths, 
four-sevenths, five-sevenths, six-sevenths are respectively 

written as 1 2 3 4 5 ' 6 


7 ’ 7 * 


The fraction denotes two things : — 

1. That the unit is divided into 7 equal parts. 

2. That four of these equal parts are taken. 


i 


( 70 ) 


Thus a fraction has two distinct terms. 

a) The denominator ( makhraj ) which shows into how 
many equal parts the unit is divided. 

lb) The numerator (shumar kunirtda) which shows how 
many of those equal parts have been taken to form the fraction. 


2 Kinds of Fractions (classification according to the 
nature of their denominators). 

3 2 9 19 

Fractions such as 7> ^ ^ etc., are called vulgar 

fractions (Jcasur-i-am). 

Fractions whose denominators are 10, 100, 1000, etc. are 

called decimal fractions. Decimal means pertaining to tens or 
tenths. 


3. How to read 

The fraction -i 

i 

»» >> 5 

13 

’» >» .T9 



is read one-half 
is read one-fifth 

is read thirteen twenty-seconds 


41 . 

” ” 63 19 read fort y- one sixty-thirds 

and so on. 


Suppose 1 rupee is the unit, and it is to be divided into 8 

JScontain lolZS ' ^ 2 aMas > and 
5 , 

• • ol rupee=10 

^tftS int ° 6igbt 6quaI Part 

5 

/. -j, pf, a rupe^^=R s . 5-=-8 # f: ,; 

• j e . n ° ea f racli0 ? can a,so be defined as the quotient oh 

»ned by dwiding the numerator bv the ° b ' 


ir 


we v 
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find I hat according to this definition can be read ‘5 over 8 » 

O 

3 

Similarly ^ can be read as ‘3 over 8’. 

,. 4 .,. rhe ' alue of a fraction is not altered by multiplying 
or dividing numerator and denominator by the same number. 

Suppose we want to prove that— 

... 2 2x5 

W 3 = 3 xo' 

liis l0 = l 9±P A U D B 

1 15 15-H5* 

Take a line AB and divide it into three equal parts AC. 
CD, DB. As each of these parts is one-third of the line AB. 



i 

M 1 I I II 1 1 

n r 

Mill 


• * 


AD = =- of AB 


A 


(1) 


Now divide each of the lines AC, CD, DB into five equal 
parts. Thu? the whole line AB is divided into 15 equal parts 
and AD contains 10 such parts. 


AD=^ of AB 
15 


( 2 ) 


From (1) and (2) we have 
2__ 10_2 x 5 
3 15 3x5' 


* 10 . 10 2 ,10 10-5 

= o or - = 


A • • • — * Am 

Agam * 3 =15 * * 15=3 


15-15-5* 


5. Reduction or Simplification of 

Note. Wheu the numerator and denominator of a fraction 
have no common factor the fraction is said to be in its lowest 


terms. 

Note. The division of both numerator and denominator 
by a common factor is called cancelling. 

14 85 

Example. Reduce to its lowest terms. 





3465 “693 

_33 

77 


( 81 ) 

9 

Note. A fraction can be reduced to its lowest terms by 
cancelling the common factor or factors from its terms'.'* Here 
the tests of divisibility prove useful. 

1485 297 r 

^ by dividing the terms by 5 . 

[ by dividing the terms by 9 . 

£ by dividing the terms by 11 . 

• The above work is usually arranged as follows 

Note. When a factor is reduced to 33 
its lowest terms the numerator and 337 

denominator are numbers prime to each 2^33 3 

(Here 3 and 7 are prime to each 
other). ggjj 


% Ans. 


Am. 


11 

7 


Large Numbers. 

IgfExample. Simplify the fraction — 51 - 

475387* 

43217 heG C ' M '° f 302519 and 475387 wiU be fonlld to bo 
302519—43217=7, 4753874-43217=11. 

'9J 

the fraction =-. Ans. 

Note. If the factors are not obvious, find the G C M 

and 1 . dl , vide ® ach J of them h V it (»•«• G.C. M.), thenth* 
fraction would be reduced to its lowest terms. 

Exercise 18. 

Reduce to their lowest terms the following fraction* . 


1 . 


36041 
45443’ 


1 93536 

214704’ 
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3. 

5* 

7. 

9. 

11 . 


61465 

4 

152096 

72051' 

4. 

647584' 

4019760 


17751 

9887493' 

6 # 

210633* 

168051 

8 . 

391187 

449943' 

1541737* 

255 X 540 

10 . 

178x12x35 

1368x105' 

33x21x85 

35x165x9' 

679x20x6 


6031 

12* By what (i) fraction, (u) integer must r—- be multi- 

6683 

plied to produce the least possible integer. 


SsT* Simplification of Fractions. 

The following points should be borne in mind while 
simplifying fractions involving brackets and signs of addition, 
subtraction, multiplication or division : — 

|3Pl. The operations of division and multiplication should 
be performed before those of addition and subtraction. 

' • 11.1 11 11 2 1 

fcx. 1. 2 + 4-2 4 X 3 ~ 2 + 4 X 1 12 

1 1 1 

- 2 + 2 12 ' 


P ^ns of multiplication and 
division have been removed. 


L division have been removed. 
11 

” 12 * 

Note 1. We cannot add -i- to — until we have divided 
by-J-. (Ex. 1). 


2. Each of the signs of .X or 4- applies only to the 
, number which immediately follows it. 
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«“Ex. 2. 


3_ 11 _6 J3 11 24 
5 X 12 * 24 — 5 X 12 X 5 

_66_ 16 
“25 26 

r , 3.11 5 [3 12 I) 

3 * 5 ‘ 12 X 24“ 6 X 11 x 24 

3/5 


“22 (^4 * 8 not to ke inverted. ) 

Why? 


Ex 4 * --- yl 2 v 24 864 

5 * 12-24~5 X 11 X “5 = 275- 

Note the difference 

between 


- - 18,5 

5 * r 8 -r 5 of 9 


1 15 

-18 X 8 X 

3 


9 


16 


and 

Ex. 6. h,—— x-— 

18 * 15 X 9 * 
_ 1 15 5 

18 X 8 X T ‘ 

_ 2 A 

“432* 


3. Remember- If the sign ‘of’ occurs aft**- -i. • 

Ae term after ‘of’ along with the term after + . * * * rt 

after 4 - V** , question , but does not occur 

(as m Ex ' 7 > * » be regarded as an equivalent 


Ex. 7. 


6* of l - 3 4 - i_L x JL 

5 17 3 12 


34 20 3 


5 x 17 x 4 x 12 


= 2 


1 

2 * 


first. 


5 . The operations within brackets are to be carried out 


Note the difference 
between 


and 


8 * ( 4 + 2 f) x 1 J Ex. 9. 3' + '2 3 X 1 1 ^ 
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) 

f l 

1 1 

„1 '11 4 

V I3 

-• 3 2 + 4 X r T 

4 5 x|= 8 3‘ ^ 

=4+ 3 r 7 e 

Simplify :— 


2 —— /— 

1 9 \ 6 

+*§<4-‘4 


Ans 


The exp. 


_ 2 A f± 4. 2 2f—--W 

- 2 T“\ 6 + ^3 V 3 4 //* 


-j 

= 4 - 


-{ 


1 _ _8_ _1 \ 
6 + 3 X 12 /• 




J 


9 18 


7 =2 1 


2 * 




Exercise 19. 


Find the value of :— 


1. 


- 3 
o 


5 

25 


4 1 . 

t*T' 


2 . 


S "5-- 


i- of 1 


3 ‘ 


3. 

K 1 f.i.L2 

5. 2° 13*39' 

8 ( 3 8 “ 2 J'K 3 4 x 2 2) 

7> (y + i3)^( 1+ ^r x T3)- 
8. ( 8-2 T')( 10 '4 9 ~2~)’ 


4. 1 -r-TT Of 3 


14' 


8 . ( 17 + 


5 0f7 2 


L\ 13 

2 )~ir 
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3 . 13 \ •'/ 4,6 




7 21 ' • \ 5 ' 5 

«* « . * 

.4 . 7 V / . 


-V) 


(•S+S^H'x+4-)- 

12. 44-[ 6--- - ej. -4 ] ]. 

'13. «-{(g+i)-(l-T9)}- 


i M • 

ft* 


14 ( 


7 J fl 1 

6 8 “ 3 4 < ?f 1 IS 


5 \ / 19 


13 6 


M 6 + 


24 


15 • (4-4)° f (4- 4M 6 -( 4- 4)} 

16. Divide i [ 3+1 { 3+f^l-*)}] by ± 

'• j (P- 1883). 




$ 0 • 4 | • * 

20. Complex Fractions. •] 

A fraction whbse numerator or denominator or both arp 
fractions is called a complex fraction- 

J_ J_* 2 A 

, 4 H *12 3 + 5 

For example — } —-—. —— , —--are com- 

i v 13" ~T 

plex fractions; •. {,, v 

*') ' i. 3 .. 

Examples, (i) 4-=4-X-s-=-JL 


5 ' 

- 0 —, are com- 


W) 


7 

13 

5 


I 7 28 * ' 

4 

„ . 7 _Hxl3 

II ^T3 .—5- 


• • # 1 • ® » * ■' 


..... 12 6.3 

(W) T=12 * 7 


6 v 4_6 
12 3 9 * 


% 
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_ 19 45_57 6 

"15 17 17* 6 17 * 

Or thus : — Multiply the numerator or denominator by the 
L. C. M. of 3, 5, 9, 5, which is equal to 45. 

2 3 • n 

3 ^ 5 _304 27 _57 6 

‘ J7 _ 2 35-18 17 d 17* 

^9 5 


Example : Simplify— 




4 y 39 39 _ 507 242, 

“3 106 10 265” -'65 * 


A ns. 


t 


Simplify : — 
3 — 



Exercise 20. 

I 





( 87 ) 


li 

4 


4 


4 


xl-l 

7 11 ,2 

7 3 * V 

22 + 35 


* 


- <■ 


.1 _ 1 1 , LI Y I 

^2 IT ‘ 3 °* 4 ' 5 * 6 ’ 

9 - 44 , 7 .2 .3 f 1 , 6 

n Of 4o + ro^5 of i °L+1 


l- 16 

3 45’ 


^ w 4*M-ro)4H-44 <4- 


11 i5 0f fr 4 - 


1 - , 1.6 12 
13 3 0f of -5“- 


■K+PH 




11 


3 2 

4 f- 3 9 

1—+—X 3— 
18 + 5 X 6 4 


^L 1 

* 13 
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12 7 1.2 7 

lj;il + 24~3" ° f 11 0f 24 

1 e 2 2 77-7-T 

3~° f n-ll ef 24 -24 of 3 


(Bombay 1874), 


16 . 


*^•17. 


18 . 


19 . 


1 ^20. 


^i 


1 2 : 

2 -3 L 


r 

U- 


4 

L _L 1 

2 - 3 I 

2 V* 

4 — 3 — i 
*4 *9 J , 


4 


>2 «' 4 


(Bombay 1878). 


(4 - >2) °f ( 1 

4 *4-4*-*- 4 
( 5 sr- 4M 4 -4)' 

2 y_ 2 L’+y 

12 24 ' 8 

3 1 + li?. _ 3 5 * 

3 4 + -24 V 


6 4-+ 4 


of lA - 4 


i*_iUJ!I 

3 8*2 

I+-? 

4 T 9 


4 - 9 of 6 i 


+ 4 


*+1 
5 4 

° f 4-4 


21 . 
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22 . 


23 . 


3 

7 


2 

9 


Q •> 

7^9 


, 0 11 . 
of *ar 


13—3-, 


8 


,U 

26 


3 - 1* 
6 13 


3 / 6 , 0 1 1 .Jv 

7\19 ° f 3 fi T° £2 8") 

jl x 1 i xl iC: i 2 1 

23* 17 -19 36 • 3 




(Calcutta 1881) 


i • 




24 . 


4 


25. ^ 


i+ 4+ 4 


+ 


J+A 

5 12 


7 


13 


IxAAxii 

3 4 .17 ^13 


X 


553 - 11 , 


2 • 3 

1 + l : 

2JL .3-— 

3 4 


hr ° f 13 l 


1 


15 

± 4 ./ 1 4 . A - 1 \ • 1.1 ,1 
7 + (2 + l + 6->- 3 + 6"+7 
8 




26 . 




1 


27 


(** j: 


3 


of 


*1 

1 


+ 


of 


■a 4 


1^ 

5 


4 or ,a A + 4 

2 r „3' 3 0 4 

_ of7 __ 5^2- 


7 
18 
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28. 


29. 


30. 












(Madras 1874) 
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42. 




8 


.5 


1 i 2 

6 T“ % 


3 c 3 

2- x3 T- 6 T 


15 


xl3 i 


(Madras 1888) 


21. Continued Fractions. 

The fractions of the type (t) 34 


1 


5+ 


1 


Or <ii) 


8 


4+i 

are called continued fractions. 


2 - 


5+ 


2-4 


Conversion of a given fraction into a continued fraction. 

43 | 

Ex. Reduoe ^ to continued fraction. 

oU 


43 13 

30 “ 30 


1+ 3T =1 4 


13 


=l-f 


■ 1 + 


24 


13 


2 + 


13 

4 


-*+ 


24 


1 


3+i 


which may also be written in the form 

1 1 

4 


1 +: 


« T> 


24- 3+ 

To simplify a continued fraction. 

Ex. Simplify 14 

24 


34J 



The fraction 



9 *. 


t 


Rule. Begin with the bottom right*hand fraction and 
work back to the simple form. 

• t Cl 4 * § 

Exercise 22. 


Express the following quantities as continued fractions : — 

, *£. 9 225 ^ 47 iC 

43 * L 157 • 25 * 

Simplify the following fractions 


1 
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12 . 


13. 


14 


7—it 

9 : 

+ « >■ 

1 T' 

3-1 • 

39 

1 2-i 

40 

39- 

1 

40 1 

4ri 

4+f 

2i 

_L of 

cf 

o' 

_ 9 ot 

1 01 

1+ 3 +i 12 


• • t 


*• * 

•.!’ I 


I , 


9J 


-5-Si 


11 


, 5 . Divide 2 |+ 8 [-of ( 7i— 3-[)by 


11 + 


1 - 


1 + 


1 


8 


11 


(Calcutta 1883). 


Ex. 23. Reduction of one concrete quantity to the fraction of 
Another quantity of the tame kind. 

• • 

Ex. 1. What fraction is 5a. of 1 rupee. 

5 5 

Sol. 5aa.=jg of 16a. = ^ of 1 rupee r 

the required fraction= ^ Ana. 

lo . > .. 

Ex. 2. Reduce Rs. 3, 9a. to the fraction of Rs. 9, 8a. 

Rs. 3, 9a.=57a. ; Rs. 9, 8a.=152a. 

, The required fraction= - Ana. 

152 8 

tgrltok: Reduce both quantities to the same denomination 
number)! 6 ^ ^ b? tb ® Se °° nd ' (It ""H be an abstract 
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Ex. 3. What fraction is £9, 3s. 4d. of £41, 5s 
The required fraction= = ~ 5 x ~ —- Ans 

^“Note. The above question can also be put in the following 
ways :— 

W What fraction is £9, 3s. 4d. of £41, 5s. ? 

(»t) What part is £9, 3s. 4d. of £41, 5s. ? 

(in) Reduce £9, 3s. 4d. to the fraction of £41, 5s. ? 

(iv) Express £9, 3s. 4d. as the fraction of £41, 5s. 

(v) What is the quotient when £9. 3s. 4d. is divided bv 
£41, 5s. ? 

(vi) What is the ratio of £9, 3s. 4d. to £41, 5s. ? 

(vii) How many times is £41, 5s. contained in £9, 3s. 4d.? 

(viii) What is the measure of £9, 3s. 4d. when the unit is 
£41, 58. ? 


eriix. 4. Reduce ^ of £23, 16s. 8d.+ ^ of £54, 16. 6d. 
2 

21 Os. 3d. to the fraction of Rs. 6 JO, being given that 

Is. 8d.=Re. 1. 

5 

Sol. of £23, 16s. 8d.=5(£2, 3s. 4d i 

=£10, 16s. 8d. 

9 

r? of £54, 16, 6d. =9(£3, 4s. 6d.)=£29, Os. 6d. 

2 j of £2, Os. 3d. =2(ls. lld.)=3s. lOd. 


the g^en exp.=£10, 16s. 8d.+£29, Os. 6d.-3s. lOd. 

=£39, 13s. 4d. = £39|=£ 

o o 

Now f'g 9 = ~~ ^20~ 12 =Rs ~ 476 I-'- l8 ' 8d -=Re. 1} 

••• the reqd - fractl0n =R^r=]I An °~ 
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Ex. 5. Find the difference between 

£2, 17s. 6 d. , 2 cwt. 2 qr. 10 lb . 

£12, 18s. 9d. aB 12 cwt. 19 lb. 

I 

„ £2, 17s 6 d. 690d. 2 

SoL £12, 18s. 9d. ~3105d.“9 

2 cwt. 2 qr. 10 lb. 290 lb. 10 
12 cwt. 19 lb. = 1363 lb. = 47 


_ 2 10 94-90 4 , 

the difference Q - 47 — 423 —423 AnSt 


* 


(gfNote. In both cases we get fractions and not concrete, 
quantities. 

Exercise 23. 


L 1. Reduce 5a. 4p. to the fraction of Re. 1 

2. Reduce Rs. 5, 5a. 4p. to the fraction of Re. 1. ‘ 

tgg°3. Express 2a. 8 p. as the fraction of Rs. 5. 

4. How many times is 7a. 9p. contained in Rs. 41, 5a. 

4p. ? 


5. How many times is Rs. 41, 5a. 4p. contained in 7a. 9p. ? 

6 . Express 12s. 4|d. as a fraction of £1, 10s. 1 Jd. 

7. What fraction of £22, 5s. 6 d. is £1. 17s. 1J d. ? 

8 . What fraction of a cwt. is 1 qr. 22 lbs. 14 oz. 8 ^- dr. ? 

9. What vulgar fraction of Rs. 9, 8 a. lOp. is Rs. 6 5a. 

lOfp. ? . 

fiT 10. Express 1 minute as the fraction of 1 day. 

11. Express 25 acres as the fraction of 1J square miles. 
(1 acre=4840 sq. yd., sq. mile=1760x 1760 sq. yds.) 


12. Find the ratio of 11J of 14 tons 4 cwt. 2 qrs. 18f lbs. to 
21 tons 7 cwt. 


II. 13. (a) Reduce § of Rs. 4, 7a. 3p. to the fraction of # of 
Rs. 7, 14, 8 p. . * 

- S b) ^PL 683 5 of It of £ 2 . J5s. 6 d.+is of £ 2 , 8 s. 9d. as the 
fraction of £29. 
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8S*14. (a) Reduce § of 1J rupees to the fraction } rupee. 

(b) Express the difference between fa of £1 and fa of a 
guinea as a fraction of half-a-crown. 

15. What is the result when f of of 2s. 6d.*f| of £1 

is expressed as the fraction of a guinea ? 

16. What part of Rs. 34, 8a. is f of § of Re. 50—of 
Rs. 10i ? 

. Express § of fa of £1, lOs.+f of f of 5s. 4d.—8J of— 
of 5s. 3fd. as the fraction of 2s. 1 Jd. (Madras 1871) 

18. Find what weight is the same fractional part of 2 tons 
12 cwt. 3 qrs. 21 lbs. that £4, 6s. 5|d. is of £6, 15s. 10fd. 



19. What fraction of £10 must be added to £16, 10s. 
3d. to make it £20 ? 

20/ What fraction of £100 must be taken from £13, 10s. 4d. 
to make it equal to £5, 3s. 8d. ? 


IV. 21. If the rupee is worth Is. 6jd. express Rs. 6, 5a. 4. as a 
fraction of £1. 


53 ^22. Add together of Rs. 12, 13a. lOp.; of Rs. 35, 10a. 
lip., and of Rs. 42, 11a. 4p. and express the result as a 
fraction of £45, 6s. 8d. given that Re. 1 = Is. 8d. 


$3^*23. Find the value of f ? of 3s. 6d. 4 ? of £11, 7s. 6d.—f-of 
£4, 17s. 4d. Express the result as a fraction of Rs. 29, 8as. 
counting Is. 8d. for a rupee. 

.. Rs. 2, 5a. 6p. 1 hr. 16 min. 45 sec. 

V. 24 Simplify Ra . 3 _ 12a . 2hrT7 min. 55 sec~ 

(Calcutta 1907). 


25. Find the difference between 

Rs. 78, 3a. 3p.' __j £9, 3s. 4d. 
Rs. 88, 10a. Ip. £42, 10s. Od. 
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G. C. M. and L. C. M. of Vulgar Fractions. 

Def. 1. The G. C. M. of several fractions is the greatest 
fraction which is contained in each of them an exact, number 
of times. 

2. The L. C M. of several fractions is the least fraction 
or integer containing each of them an exact number of times. 

Rule. To find the G. C. M. or L. C. M. of fractions, first 

reduce them to their lowest terms then 

r, n G. C. M. of Numerators 

(*) G. C. M. t r\ "Kff 


Hi) L. C. M.= 


L. C. M. of Denomin 

L. C. M. of Numerators 

_,- - ■ — 

G. C. M. of Denominators 


L. C. M. = 


= 6 °=60. 


r 

Ex. 1. Find the G. C. M. and L. C. M. of g|, 

Sel. iS»t. tt-t’*t-ft 

The fractions are f, £ 

n r* ivjr _ G. C. M. of 3, 4, 5 1 

’ “ L. C. M. of 5, 9, 6 “90 

t n m _L. C. M. of 3, 4, 5 60 ™ 

L ‘ C ‘ M - - G7C.M.of6.9TF = “i = 6 °- 

Note. If the given fractions are mixed numbers, first 
reduce them to equivalent improper fractions. 

Ex. 2. Find the G. C. M. and L. C. M. of 1 3$, 

Sol. The given fractions are §£, f J 

G. C. M.4 ^ of54 > 18 > 27 -J 

L. C. M. of 35, 5, 10 “70 

L. C. 

G. C.M. of 35, 5, 10“5 

Two friends in step. 

• Ex. 3. Two friends start in step and walk side by side, 
hut each step of the one is 2^ ft., and of the other lfj ft- How 
far will : they have walked before they are in step again. 

Required distanced. C. M. of 2J* ft., and lf| ft. 



( £>« ) 


* _*» _ i, 13 

_ 22 "• “ U 22 

Pendulums ticking together. 

Ex. 4. One pendulum ticks 64 times in 63 seconds, 
another 104 times in 105 seconds. If thev are started together 
how often will they have ticked together in the first hour ? 

The first pendulum ticks at the end of g| seconds, and the 
second ticks at the end of seconds. 

t r m nf 63 o ^ 105 L. C. M. of 63, 105 315 

L. C. M. of 64 and [(jj= G c . M . 0 f 64, 104 = ~g~ 

315 

•\ they tick together after every — seconds. 

8 


No. of times they tick together in 
1 hour (or 3600 sec.) 


=3600-4- 


315 


=91+a fraction. 

Add to this one tick when they started. 

Hence the total number of ticks=91 + l=92. 

Exercise 24- 

Find the G. C. M. and L. C. M. of : — 

1« J> J- 2. $ j. 

3. b £• 4. f*, j. 

, 84 3 5 S 

9 5 9 5 ^' ^ 3 * 


Two friends start in step, and walk side by side, but 

13 7 

eaoh step of the one is 2^ ft- and of the other 2 — ft. How 
far will they have walked, before they are in step again ? 

(F. U.) 

90 9 Q 

8 . Four bells which toll at intervals of 1^-, 2;_—, 3=^- * 

uO #7 77 

19 • * 

8^2 seconds respectively, begin to toll simultaneously. After 

what interval will they toll together again ? 





9. The circumference of the forewheeljof a carriage is 6Jft. 

and that of the hind-wheel is 12f ft. How many feet must the 
carriage pass over before the wheels shall have made a com¬ 
plete number of revolutions ? 

3 

10. The circumference of the wheels of a carriage are.6y. ft. 

J-6k 


and 8 


1 _ 

18 


ft., what is the least distance in which both wheels 


will simultaneously complete an integral number of revo¬ 
lutions ? How often will the lowest points of the two wheels 
at starting touch the ground together in 10 miles ? (B. U. 1877) 

i 

Harder questions. 


E^ll' The price of tlie gold is £3, 17s. 10Jd. per ounce. 
Find the smallest exact number that can be coined into an 
exact number of sovereigns. 

12. Three boys agree to start together and run, until all 
come together again, round a circular court 15 yards in cir¬ 
cumference. One runs at the rate of six, the second seven and 
the third eight miles an hour. In how many seconds will the 
race end ? 

13. Five men start to walk round a race-course which is 
U miles round. They walk at the rate of 3, 3|, 4, 41 and 5 

miles an hour. How long will it be before they all meet attain 
at the starting point ? 

Problems in Vulgar Fractions. 


2 

Ex. 1. A boy spent — of his money and then found 
4 

that — of the remainder was Rs. 3, 12a. What had he at 
first ? 


Suppose'the money =1 
Money spent = 


Remaining 


2 

5 


= 1-1 — 
5 5 


43 t ~ 

g- Xg- of money=Rs. ~~~ 



>• 


( 100 ) 


r. !2 , 

01 25 ° f 


' ■' 15 

money = Rs. - 


4 

15x25 


125 


. ' ..the required sum= ——— = —— =R S . 7, 13a. 

' * 4 Xlv 

. Missing Figures. 

V ) 7 

Ex. 2. .Find out the missing figures denoted by asterisks 
in the following equality :— 

4 * 

V 2-f-a. fraction is contained ( 8 +a fraction) times in 18. 

.*. the integral part of the second mixed number must be 8 . 

X8~ = l». 


4 


-!8x 5 15 —2 1 

-18x 42 _ “ n r 2 7 


the required figures are 7 and 8 . 

0 

Ex. 3. A boy was given the value of ^ of a certain sum 

and was asked to find what the sum was. He multiplied 

0 

the value given by y instead of dividing by that fraction 

and so got an answer too little by Rs. 45, 8 a. What was t 
sum ? 

Sol. Instead of finding the value of the whole sum the 

0 * 0 

boy found out the value of of of the sum. 

.0 0 

the value of ( 1 -y f) sum = R- d * 45, 8 a. 

30 

Or the value of ^ ^“49 ) °f sum= ^ 8 - 45$ 


Or the value of of the sum 

4y 

the sum 


■p 91 

— R' 9 - ~2 

p 91 49 

- Rs. 2 x 13 

_ 343 
“ 2 " 

=Rs. 171, 8 a. 
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Ex. 4. A post has half its length in mud, one-third of its 
length in water and 10 ft. above water. Find the whole length 
of the post. 

Portion of the pole above water=l — (o } =1“ 


6 


-i 

Hence one-sixth of its length=10 ft. 


the whole length of the post=10-i-^-=10x j =60 ft. 

Hard Nuts to Crack. 

Votes at an Election. 

Ex- 5. In an election A receive promises from \ of the 
constituency ; B from 400 voters however had promised 
both candidates, of whom 300 vote eventually for B and 100 
for A. The electors who had not promised do not vote. B 
wins by 80 votes. What were the numbers for each ? 

Permanent votes for A= -g- of the constituency—400 

10 

Permanent votes for B = ^ of the constituency—400 
Actual votes secured by A 

= of the constituency—400 ^ -f 100 
Actual votes secured by B 

/ 19 

— ( " 4 Q- of the constituency—400 ) -f 300 
But we are told that B wins by a majority of 80 votes, 
of the constituency—300 

= \40 CODB tituenoy —100 ) — 

(i - -i?r) of the 


2 

1 


constituency=300—180= 120 


Or of the constituency 
/. Total No. of voters 


=120 

«= 120 X 40=4800 
No. of votes saouted by A= (1 x 4800-400 ).+100=2100 
No. of voteB secured by B=21004-80=2180. 
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Ex. 6. A man sells to the first customer half his stock and 
half an orange, to the second half his remaining stock and half 
an orange and so also to a third and to a fourth customer. He 
finds that he has now 17 oranges left. How many had he 
at first. 


99 


Let us begin with the fourth customer. 

His stock before the 4th customer came was 2(17 -f-|)=35 

3rd i, „ „ 2 (35+£)=71 

2nd „ „ „ 2 (71-H) = 143 

1st „ 2(143 + *)=287. 

Ans. 

Exercise 25. 


99 

99 

99 


99 

99 


99 


99 
99 
• • 


99 


9 9 


I- A few simple sums. 

1. If of a md. be worth Rs. 45 what is the price of 
i of a maund ? 

2. A bought | of a certain estate, B bought and C the 
remainder. How much did C buy, and what was the price of 
A’s and B’s share if C’s cost £3120 f 


3. A general after sending J of his men to forage in one 
direction, and £ of them in another had 700 remaining. How 
many did he command ? 

A post has J of its length in mud, ^ of its length in 
water and ft. above the water. Find the whole length of 
the post. 

A man left his son £ of his property, his daughter § 
and the remaining £250 he left in legacies. What was his whole 
property worth ? 


6 . For one-third of a mile a submarine cable was laid 
overland, J-g of it suspended in the water and rested on the 
bed of the sea. What was the length of the cable ? 



Fraction'of the remainder. 


7. After taking out of a purse £ of its contents § of the 
remainder was found to be Rs. 3, la. 2p.; what sum did the 
purse contain at first ? 

8 . Out of a certain sum of money a boy spends f, and 
then of the remainder. He has Rs. 3, 8 a. left. What had he 
at first ? 
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9. A person has a certain sum with which he intends to 

pay three of his tradesman, A, B and C. He pays § of 
he had to A and § of the remainder to B and what he has lett 
which amounts to £75 to C. How much money does he pay 
in all. 

10. A man owns of a house and sells g? ^is 8 ^ are » 
what fraction of the house he still owns ? 

11. A person had a legacy left to him which he divided 
amongst three charities thus to one he gave -j 3 ^, to the second 
^ of the remainder and to the third § of what now remained, 
and he then had Rs. 1500 left. Find the amount of the legacy 
and how much was given to each charity. 


13^ Difference given. 

13T 12. A man bequeathed of his estate to one son, j - 2 of 
the remainder to another son and the balance to his widow 
The children’s share differ by Rs. 1320, find the widow’s share. 

5 3 

5^13. A man bequeathed ^ his property to one son, —j 

of the remainder to another, and the surplus to his widow 
The difference of his sons’ legacies was £784. How much did 
the widbw receive ? 


14. A person goes into bookseller’s shop with a certain 

sum of money and after buying 20 books at Rs. 2, 4a. each 
finds that J of his money remains. How muoh had he when he 
entered the shop ? , 

Missing Figures. 

15. In a book on Arithmetic an example was printed thus : 

“Add together 1111 


14 


19 


1 


the de 


13 


3 4 ~~ 4 

nominator of one fraction being accidently omitted. The answer 

given at the end of the book was required : the missing 

denominator. 

16. Fill up the missing numerator in the following : — 

iA-i-4.1? ui 1 

3 ~19+38" r 57~U4* 


* 
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17. Determine the missing figures (denoted by stars) in 
the following equations, the fractions being given in their 
lowest terms : — 




Mistake committed by a boy. 

18. A boy was given the value of £ of a certain sum, and 
was asked to find what the sum was. He multiplied the given 
value by g instead of dividing by that fraction and so got an 
answer too little by £8. 5s. What, was the sum of money ? 



A boy on being asked what 


16 

19 


of a certain fraction 


16 


was, made the mistake of dividing the fraction by -nr- and s o 

o ^ 19 


got an answer which exceeded the correct answer 
the correct answer. 



105 

836* 


Find 


Harder Questions. 


13^20. A train starts full of passengers. At the first station . 
it drops one-third of these and takes in 96 more. At the next 
station it drops one-half of the new total and takes in 12 more. 
On reaching the next station there are found to be 248 left, 
how many started ? 

21. In a subscription list one-half of the subcriptions are 
a guinea each, one-third a half guinea each, and the 5 shilling 
subscriptions which complete the list amount to £12, find the 
whole amount subscribed. 


22. A man with a fixed yearly income and a fixed daily 
expenditure saves in ordinary years ^ of his income. In leap 


years he saves £4, 4s. 9d. What is his income ? 


23. At the examination of a school ^ of the children were 
presented in the 6th standard, J in the 5th, £ in the 4th, J in 
the third, ^ in the 2nd and the remaining 107 in the first 
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standard, how many were presented altogether and how many 
in e&ch of the st&nd&rd 1 

24 Two-thirds of a certain number of poor 

ceived Is 6d. each, and the rest 2s. 6d. each, the whole sum 
spent being £2, 15s., how many poor persons were there . 

25. The sum of two numbers is 13| and their difference is 
6 £, find them. 

26. A man divided his property among his three sons 

thus: he gave Rs. 600 to the first, ~ of the whole to the 

second, and to the third as much as the first and the second 
together, how much did the third get ? 

27 A certain person gives one third of his capital and 
Rs. 100 to one of his three sons, 1 of the remamder and 
Rs. 200 to his second son, J of theremamdcrand Rs. 300 
his third son, and now he has got Rs. 104 with him. What was 

the original capital ? 

28. Out of a cask of wine of which a fifth part had leaked 
away 14 gallons were drawn and then the cask was two-thirds 

full. How much did it hold ? 

29. For an examination 858 boys put down their names, 
~ of them entered for Part I and ^ for Part II, how many 

11 16 I 

entered for both ? - 


CHAPTER IX 

Decimal Fractions* 

1. Let us examine the number 666. The digit 6 in the 
third place (counting from the right) stands for 6 hundreds, the 
digit 6 in the second place stands for 6 tens and the digit 6 in 
the first place stands for 6 units. It has already been explained 
that local value of a figure or digit decreases tenfold for each 
place as we proceed from left to right). The question now 
arises : Can we move the digit 6 still further to the right 1 Let 
us find the result in this case. 

Hundreds Tens Units 

6 6 6 6 
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Now the digit 6 moved one place further to the right than 
the unit’s place, is, according to the rule given above one-tenth 
of its former value (i.e., the 6 units have become 6 tenths). 
Similarly if 6 is moved one place still further to right it be¬ 
comes 6 hundredths. Hence the following :— 



6 6666666 


The number represented by the above figures is “six 
thousand six hundred and sixty-six, and six tenths, six hun¬ 
dredths, six thousandths, six ten-thousandths.” 

2. Decimal point. The first four digits represent whole 
numbers, whereas the last four digits represent quantities less 
than unity. To separate them we put down a dot (') which 
is called the decimal point. Thus the above number is written 
6666-6666. 

Note. 7 units -j- 5 tenths 2 ten-thousandths is written 
7'5002. Similarly 3 thousandths 5 millionths is written 0-003005 
or *003005. 

Note. The decimal point must be placed near the top of 
the figures otherwise it will denote multiplication. 

3. A decimal fraction or a decimal is a fraction which 
has 10 or any power of 10 for its denominator and is expressed 
in the decimal system of notation. 

4. Reading a decimal. 

•345 is read ‘point (or decimal) three, four, five. 

The following is an incorrect method of reading a 
decimal fraction : Point (or decimal) three hundred and 
forty-five. 

5- Decimal places. The part towards the left of the 
decimal is called the integral part. The part towards the right 
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ot tne aecimai is called the decimal part. In 17*342,17 is the 
integral part and *342 is the decimal part. The number of 
figures which follow the decimal point will give you the 
number of decimal places. Thus 17'342 has three decimal 
places and *00349 has five decimal places. 

Exercise 26- 


Express as decimal fractions : 

1 — 2 

ICO* • 1000* 

1 


8 . 


10 . 

12 . 

14. 

15. 


3. 


5. 117 


1000000 * 
445 


6. 10 


213 

100 0 * 
5431 


4- 7 


3 


1000000 


7 

• * i /\ /■ 


100000 

1244 

1000 ' 


10000000 * 

Four hundredths. 
Nine millionths. 


9. Six tenths. 


11. Eight thousandths. 

13. Ten and nine-tenths. 
Seventeen and thirty-one ten-thousandths. 

Three hundred and seventy-seven ten-millionths. 
Express in words the following decimals :— 

16. *34. 17. 0034. 

19. *0000237. 20. 13-00002327. 


18. -0004. 


21. Find the local values of 8 in each of the following :— 

(t) 35.7802. (ii) 2389*2508. (in) -00812. 

(iv) 8213*70008. 

22. (i) Write down the local value in fraction of each of 
the figures in the number 0 0107. 

(it) What does each zero indicate in the above number ? 

G. C. M. and L. C. M. of decimals. 

Rule. Make, if necessary, the same number of decimal 
places in all the given numbers, find their G. C. M. or L. C. M. 
as if they were integral numbers, and in the result mark off 
as many decimal places as there are in each of the numbers. 

Ex. Find the G. C. M. and the L. C. M. of *6, 5*4, 4-2. 
Making the same number of decimals in all the three numbers 
we have *60, 5*40, *42. 
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Now G. C. M. of 60, 540 and 42 is 6. 

the required G. C M. = 06 
L. C. M. of 60, 540 and 42 is 3780. 
the required L. C. M. = 37*80 = 37 8. 

Exercise 27 

Find the G. C. M. and L. C. M. of : — 

1. 1*75, *7, *875. 2. 1*9, *57, *171. 

3. 3*5, *105,7. 4. *8, 12*8, *64. 

5. 17, 8*5, 1*36. 6. *0004, *002^ *01. 

7. 8*8, 6*16, 44. 8. 1*28. 19 2, 14*4. 

9. Four bells which commence tolling together toll at 
intervals of 12. 1*75, 18 and 2*1 seconds respectively ; 
at what intervals will they toll together ? 

10. Three girls began skipping at exactly the same moment. 
They jump at intervals of 6, *75 and *8 seconds res¬ 
pectively. How long will it be before they again 
jump simultaneously ? 

11. The G. C. M. of two numbers is *32 and their L. C. M. 
is 9*6. If one of the numbers is 4*8, find the other. 

RECURRING DECIMALS. 

Ex. 1. Express § as a decimal. 

On dividing 2 by 3 we find that the 3 ]2 000 

remainder is always 2, and ' in the *666. 

quotient the figure 6 is continually 

repeated. This result is briefly written as *6, this little dot 
placed above 6 shows that 6 is continually repeated. 

Ex. 2. Express f as a decimal fraction. 

7/2 000000 000000 000000 
*285714, 285714, 285714 

Dividing 2 by 7 we find that a set of figures 285714 is 
repeated. The above result is briefly written as 285714 ; the 
dots placed above 2 and 4 indicate that the figures from 2 to 4 
continually recur. 

Ex. 3. Express as a decimal. 


•95454 
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Here we find that 9 is not repeated, 

but 5 and 4 are continually repeated. 

This result is briefly written as ‘954 

rgpNote. carefully that no dot is put 
over 9. (Why?) 

Note A decimal in which a figure 
or a set of figures is continually repeated 

is said to be a Recurring Decimal. A 
recurring decimal is also called Re 

p« at ing Decimal, Circulating Decimal 

or Periodic Decimal. 

Note. The repeated figure or set ot 

figures is called the Period of the decimal 

a % « 4 


22 ) 21-00000 
19 8 
120 
no 
100 
88 


120 

110 


100 

88 


12 


figures is called tne renou oi me 

In the decimal equivalent to f, the period is 6, in ? it is 
285714 ; in ^ it is 54. 

■___ t » 1 • 1 _ 11 ^ 1»Afl TtAAIIW 


14 ; m it is 04. 

Such a decimal as *$85714, in which all the figures recur 
is called a pure recurring decimal ; and such a decima as 
•964 in which some figures recur and others do not, is called a 

mixed recurring decimal. 

Every vulgar fraction must produce. 

(а) A terminating decimal, or 

(б) A pure circulating decimal or 

(c) A mixed circulating decimal.. 

1 If the denominator of a vulgar fraction in its lowest 
terms' be wholly made up of powers of 2 and 5, either alone 
or multiplied together, then that fraction will produce a ter¬ 
minating decimal ^ 

Examples: (t) |-=*357, (ii) ^ =’16 (tit), ~= *38 

2. If the denominator of a vulgar fraction in its lowest 
terms iB not divisible by either 2 or 5, then that fraction will 
produce a pure circulating decimal. 

Examples : (i) g — ‘6, (t») ^-= :$71426, 

(«i) ~= -430765. 
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3. If the denominator of a vulgar fraction in its lowest 
terms contains powers of 2 or 5 besides other factors, that 
fraction will produce a mixed circulating decimal. 

Examples : (») =-lt, («) i- =-06, (iti) =.72 

Conversion of recurring decimal fractions into vulgar 
fractions. 

Case I. Pure Recurring Decimals. 

Ex. 1. Express ’3 as a vulgar fraction. 


We have *3 = 3333. (i) 

Multiplying both sides by 10, we have 

10 x 3=3 3333. (»i) 

Subtracting (1) from (2) we have 


9x3=3 



Ex. 2. Convert -256 into a vulgar fraction. 


We have -256 = *256256. (1) 

Multiplying by 1000, we have 

1000 X 256=256 256256 (2) 


Subtracting (1) from (2) we have 

999 X-256=256 



CS^Hence we have the following rule for the conversion of a 
pure recurring decimal into a vulgar fraction :— 

8 =1^ For the numerator, take one of the periods. 

|3FFor the denominator, put down as many nines as there are 
decimal places in the period. 

Case II- Mixed Recurring decimals. 

Ex. 1. Express *14 as a vulgar fraction. 

We have •l4= , 14444. 

10 x *14 = 1-4444.(1) 

and 100 x-l4= 14-4444.(2) 

Subtracting (1) from (2) we have 
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■ • 


90x‘l4=14— 1 



14-1 
90 * 


Ex. 2. Express ‘34567 as a vulgar fraction. 
We have -34567 = *34567567 ... 

100 x-34567=34-567567.(1) 

and 100000-x 34567=34567-567567.(2) 


Subtracting (l)‘from (2) we have 
99900 X -34567=34567-34 

34567-34 

34567 99900 ’ 


T Hence we have the following rule for the conversion of a 
mixed recurring decimal into a vulgar fraction :— 


13^ For a numerator, write the difference of the whole number 
formed by all the digits to the end of the first period and the 
non-recurring part. 

13**For the denominator, put down as many nines as there 
are recurring digits followed by as many ciphers as there are 
non-recurring digits. 

Note. The vulgar fraction equivalent to a recurring 

decimal is sometimes called the Generating Fraction of the 
Decimal. 


Examples. 


w 


234 = 2 ^ 4 = 26 


(u) -1456= 


999 111 

1436-14 1422 


9900 


= 79 


9900 650 * 


<*> 

Cyclic Order. 

1 . 


By converting — into a decimal we find that it is equal 

to -142851 The result ~ = 142851 deserves speci.1 

attention. 
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If these digits 1, 4, 2, 8, 5, 7 be placed round a circle, the 


decimals equivalent to 





can be 


obtained easily by starting at 1, 2, 4, 5, 7, 8 respectively and 
taking the remaining digits in order in the direction of the 
arrow-heads. Thus 

£-=•285714, £-='428571, ■£-=•5714215 

£-=■714285, £-='§57142. 

Two Sets of the ‘13 cycle’. 


i 


1 

13 

3 

13 

4 

13 

9 

13 

10 

13 

12 


First set. 


Second set. 

= 076925- 

.A 

<o 

i 

in 

• 

ii 

=230760 


1- =-384615 

=507692 


= 461633 

= 692307 


7 _-538461 

Id 

=769230 


8 =-615384 

1 o 

= 023076 


= 646153 
13 


Ex. 1. Reduce -23714285 to a vulgar fraction. 

Here we find that 714285 has the same digits and the same 
cyclic order as 142857 (the 7 cycle). Moreover 7 divides into 

5 

50, 7 times so the recurring part=y; 


Hence 

Ex. 2. 


. _ 5 166 83 

•23tl4285= 23 1 -= 700 = W . . 

Express *5538461 as a vulgar fraction. 

*5538461=*5^ ^ 13 cycle 2nd set 

_72 = 36 

“ 130 65'• 
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£»rdie28. 

State, in each case, whether the eqniratakt decimal 


terminating 


1 . 


8 . 

9. 


16 

Jl_ 

42 

185 

666 * 


6 . 

10 . 


15 

7 

105* 

99 


7. 


A 

128* 

16 

231 


4. 6 

* 125* 


8 . 


35 

112 * 


220 • 

Express as recarring decimals 

it A 12 — 13 1® 

“• 9 * 1Z * 11 13 T* 

1S 15* ls TT 17 U 


11 

18. 


32 

U 

5 

28 


13 17 30 * 10, 2 jp 

Express as vulgar fractions in their lowest terms ; 

A An .A^ . AaI • • 


19. 6 . 20. -30. 21. •02'?. 

23. -IS. 24. -00. 25. '583. 

27. -428571.' 28. 7-619041 

30. 7-0076923. 31. 7-3016. 

33. -1285714. 

Addition and Subtraction of Recurring Decimals. 

Ex. 1 . Add 3 ?,■ 543, 345. 

The number of recurring 

limits in 9 9 ’i ---i ® 


22 . '06. 

26. 9 0071 

* 

29. 1*957142. 
32. 3-692307. 


*373737 

•545545 

•346345 

164629 


3 

5 

3 


Answer. 


digits is 2, 3, .3 respectively. 
The L C. M. of 2, 3, 3 is 0. 
Therefore there will be 6 
digits in the repeating deci¬ 
mal. Continue the decimal 


to the 7th place to carry the correct digit. 

' Ex. 2. Add 3-32, 1-fiOiS, 2 l2t. 

The number of non- 


3-32 

1*50 

2-12 


222222 
181819 
712712 


*95 1 116753 


2 

1 

7 


recurring digits is 1 , 2 , 0 
respectively. The recurr¬ 
ing digits will begin after 
two deoimal places (i.e. 

after the largest number 



(. m f 


of non-recurring digits in any'^of the decimals. The number 
of recurring %, $, /i.e. t the recurring 
digits). Hence we fnust continue th e i. decimal 5 up to the 9th 
place (6+2+l),jto carry the correct digit. 

Ex. 3. Subtract 17-67^ from 530789. 

!‘ r \ x-l The number of recurring digits 

* 53.07 I S97S97T-8 is 6 of-2 .and 3). 

17’67 I §28282 \8 Moreover .the recurring digits 

35 # 40 5f>9616 begin after two decim^ places 

. . ^ (|Va..after the largest number of 
non-recurring digits in any of the decimals. V 

Addition and Subtraction can also be done by converting 
the recurring decimals into irul^ar fractions., U ^ 

Multiplication and Division of Recurring decimals may 

be performed by- changing the r reourring> decimals into vulgar 
fractions. 


a 


l . 


Ex. 6 .; Simplify -25l4285t x:79$4. 

^ __ , 2514*857-25 v 7964-79 

Jbe exp.=» 99999900 9900 

25142832' 7875 25142832)99999900(3 

A 


i'K 


S( 


• • 


99999900 9900 
671428x44 x 7x5x225 


75428496 


24571404)25142832(1 

24571404 


571428x175 ' 44x225 

1 - . 571428)24571404(43 

= J- 2 - Ans - 2285712 

1 7875 

Or thus the exp.=*25^ Xgggg 


1714284 

1714284 


176 v 7875__176 v 7 X 5 X 225 
700 X 9900”700 44x225 


= i=2 

5 * 

Ex. 7. Simplify *68(5$‘2083. 

6863-68 . 2083-208 
The exp.— • 900 o 



(i iw 1 ): 


9900 


■«0000 

A • _ 


I i : ' 


453x3x5 900x10 r. 453x2 .900 "S • =&# 


900x11 
- 81 


5x3x125 11x25 275] 

'u 

= 3 2946. Answer. * 



decimals 


275 

Complex Fractions i 

. 8 . Simplify : 

3 !3 il > ' 2 1 ! j .‘i, r- 

5 57 -t xl5~+ 241 1-44' ' 

1 ■ 7 >•, 4. 35,.-; 


\ 




». 




t* 


■j- of T~ —6'6-^3'2fi 


(P.S.li.C. *966) 


The exp. 


•1 


4 7 X T + 35 144 


_3 v 52_56 16, 

4 7 10 49 


/ 3'26=3-^ = 3- 4 


, I • 


3 


: \ 


90 


15 


5i- 2 l+ l0 _ 

4 4 7 


39 

7 


12 

7 


i x _7_ = J_ 

7 27 2 ’ 


4 ~ ®7 + *7 

27^ 

7 


• • »• 1 


Ex. 9 SimnlifV '° 016 X ' 025 . 1216 x *105 x *002 

* j tOOP * - - A • /X w ^ _ 1 


*325 x 05 * *08^12 x *625X 039 
The fiin. - MISX 02 5 X *08512x *625 X *039 

*325 x 05 x-1216 x *105 x -002 * 

^. 0016 x *025 x *08512 x *625 x 039 
’3250 x 050 x 12160 x *105 x 002 

^(Now there are 16 decimal places in the numerator as well 
as in the denominator). 

16 x 25 x 8512 x 625 X 39 _ 1 
3250 X 50 x 12160 X105 x 2~~5 ss ' 2 * Ana * 
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Exercise 29 



Simplify 

I. Comdex FrActions involving decimals. 


1 


2 . 


5. 



7. 



8 . 


9. 


10 

11 


118 3*04 
152 2 95 ’ 

0075 x 2*1 ^ 4-255 x 064 


•0175 
•0016 x *025 


X 


(Calcutta 1883) 


(Madras 1874) 


•00032 

•8512 x *625 X *039 
•325 x o5 “'1216 x'105 X'002' 

•12 of ('0104-'002)+'36 x'Q02 

•12X-12 

•2x*2 +*lx 1 

02 x *02-f Olx-Ol * 

•lx’lX'l-^-Olx^OlX’Ol 
•2 x ’2 x *2 + *02 x *02 x *02 

•03 x 03+ 01 x 01-2 x *01 x 03 

•02 

Complex fractions involving recurring decimals 

•125 x (-175 of *285714) 

•00025 

1-5 31 1*875 35 , 

•075 X 7j" ' ~2ri X 3*75 16< 

1*85+2 0416+.5+3J 
10025+-0625-l x V * 

10 » 


(Allahabad 1902) 


12 . - 


*67 x *67 x ‘67—*001 


*67 x *67 + ‘067 -r'01 


+ 


57 


1 + 


1 


(Calcutta 1903.) 


1 

14 


(i)-+(l ) 3 -125 of Rs. 5, 10a. 8 p. 

-637 of Rs. 7, 12a. 


(Allahabad 1898.) 
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Addition, Subtraction, Multiplication and Division 
of recurring decimals. 

Add together. 

14. *4348, -4554. 

15. 2*08, 1-346, 27*34, 16*231?. 

16. Simplify 3 416-1-l*O0l9i — *24873 

Multiply. 

17. 41 *366l4 by 0016. 

18. 1*6996 by 2*?26. 

Divide. 

19. 23 648 by -9456. 

20. 37*436 by *136. 

21. Subtract *03 from *63 and divide the result by *2?. 

Simplify. 

22 J4 42571 +*567 1428 

•2285714+*7?14286 * 

23 3125 *24 . 2*2 r 187*5 

2*16 1 *125“ J "1 : 5 °* 342 (Calcutta 1885.) 

24 2*7916 x 3*23? 

rWx-80934 


25 1 ^2857 x-6 76923 , 2 76x1126 

*010985” ' 6^2 (Bombay) 

26. A person received on the death of his aunt i / of 

EBJiST. f ai “ 

Carnal of a Concrete quantity. 

S£*Ex. 1. Find the value of: 


•3St of *8, 16s. 3d. + 6J of -g of 7s . g*d. +-126 of 8s. 8d. 


+ ij“°f Id. 


I 
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Sol '3fit of £8, 16s. 3d. 

OQH _O 

= ~990~ of£8 > 16s * 3d - 


384 

= qqq of £8, 16s. 3d. 
64 . 

= jgg-of£8, 16s. 3d. 


= £3, 8s. 4—d 


...A 


4 of 6ir of78 4 d - 
13 16 Q 1 . 

= T x 65 of 7B - 8 2~ d - 

= g of7s. sj-d. 


§< 7 - 4 d ) 


- 12a. 4d..B 


.’(*•* i * * 


r i ' «r'“ 


•• ? d.'***-’* 

f S8H3i6 0 i3>feA 

165-S 31 15 3 

• U10 11 9 .j 

■ - • * _ ' • * • 

• • u 

rvi 

8 


0 8 6 


3 8 4jj-...A 


7s. 8 £-d. 

& 


5/£3 . 1 
0 . 12 


•125 of 8s. 8d. - i (8s. 8d.) = Is. Id.C 

jl-of Id. = jjd.D 

Adding A, B, C, D the reqd. value = £4. la. lOd. Ana. 


Exercise 30 

One Quantity. 

1. What is the value af £10*5416 ? 

2. Find the value of *06876 of £20. 

3. Find the value of *2671876 of £3 in shillings; pence and 
decimal of a penny. 

4. Find the value of 3*6 of *964 of *428571 of 18s. 6d. 

«f Two Quantities. 

5. Find the difference between 1*6 of 3*4 of £1*125 and 

£ of 3*6 of £9 1125. ’ ‘ 








, ( all* )) 


6. Find the difference between . .{£97. 9s. 31+) X 96 and 

£2635*6625. - 

|3F Three Quantities. ' J 

7. Add together *0125 of a . pound, *0625 of a shilling, 
and *5 of a penny. 

! 8 . Add together 1*032 of Rs. 5, *64 of Rs. 1*25 and *08 

of half a rupee. (Calcutta 1883.) 

9. Find the value of *16 of 1 acre 2 roods+ *06 of. 3 acres 
2 poles+ *142857 of 10 acres’3 roods 30 poles. 

! ‘ 10 . Find the value of *14375 of £1—*2916 of Is. 6d. + *6625 
of a shilling. 

U. Simplify *857142 of 1 cwt.+3*4583 of 1 lb.+8*6 of 
1 °z. 

12 . Find the value of 3*75 of 5s. 6d.+5*05 of £3. Is. 8d 

of 7s. 6d.+3*l$5 of £2 Is. 3d. (Punjab). 

S^Four Quantities. 

13 . Find the value of 3*75 of 5s. 6d.+5*05 of £3. Is. 8d. 
+6*0f of 7s. 6d. +3*136 of £2. Is. 3d. 

§3^"Miscellaneous Questions. 

14 . Find the value of — 8^15—*235*~ ^ 9 * ®^* 

15 . Find the value of —of £1. 5 b. IfRe.l = 
Is. 6d., express the value in rupees. 


16 , Find the value of: 
(*715)’-Q235)* 

7-15—2-35 f£5 ’ 6s ’ 8d ' + 

of £2. 8s. 6d. 


3 owt. 3 qrs. 14 lbs. 
2 cwt. 24 lbs. 


t=^To express one quantity as the decimal of another quan¬ 
tity of the same kind. 

Rule. Reduce both quantities to the same denomination 
and divide the first by the second. * 1 ‘ * 

Ex. 1 . Express Re. 7a. 3p. as the deoimal o£ Rs. 66. 

6a. 8p. * l •' r .‘j 71 ? 
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Rs. 8, 7a. 3p. =>135ja. 

Rs. 56, 6a. 8p. =901fa. 

*.* the required decimal = 135±-^901$. 

541 3 3 

“ 4 x 2705”"20"~" 


Ex. 2. Reduce 3080 sq. yds., to the decimal of an aore 
and then express the answer correct to the 4th decimal place. 

The reqd. result =^5. = 636363= 65 

= 6364 correct to the 4th 
decimal place. 

Ex. 3. Add together of Rs. 12, 13a. lOp. ; ~ of 

Rs. 35, 10a. lip. ; and *31 of Rs. 42, 11a. 4p. ; express the 
result as a decimal of £45, 6s. 8d., being given that 1 Rupee = 
Is. 8d. 


Sol. Adding together A. B, C 1 
the reqd. sum = Rs. 45, 5a. 4p. Answer. 

Now 1 rupee = Is. 8d. =f£ 1 


12 


1 


Rs. 45, 5a. 4p. = Rs. 45 ~ 


136 1 _ 34 

3 X 12 * 9 


£45, 6s. 8d. =£45 


1 


34 X 

.-. the reqd. fraction = 45^ 

y o 

34 3 

“ 9 X 136 “ 


R. 

0 12 

a. 

13 

P- 

10 


1 

4 

7 




7 


9 

0 

1 .., 

mmA 

| 35 

10 

11 


2 

1 

1 




11 


23 

r 

5 ... 

...B 

45 

11 

4 


0 

6 

10 




31 


13 

3 

10 .. 

. ...C 


1 


“12 

= *083 Answer. 


Exercise 31 

8STA. Express as decimals of Re. 1. 

1. la. 2. 4a. 3. 5a. 4p. 

4. 7a. 6p. 5. Rs. 7,12a. 6. Rs. 9,10a. 3p. 
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f^*B- Express as decimak of £1. 

7. Is, 3d. 8. 15s. 9d. 9. 3s. I$d. 

10. 16s. 3Jd. 11. £17, 16s. 8fd. 

IfiTC. Express as decimal of Re. 1 correct to the fourth 
decimal place. 

12. 5a. 3p. 13. 13a. 4p. 14. 11a. 6p. 

% 

•sfD. Express as decimak of £ 1 correct to the fourth 
decimal place. 

15. 38. 8d. 16. 1 Is. 10$d. 17. 14a. 9fd. 

fliTE. Important questions. 

18. What deoimal of a rupee is a pice ? 

19. What decimal of an hour is a second ? 

20. What decimal of a rupee is a pie ? 

21. What decimal of a maund iB a chatak ? 

22. What decimal of a sovereign is a penny ? 

23. What decimal of a mile is a yard ? 

24. What decimal of a year is a day (the year=366j days) ? 

25. Reduce Rs. 12, 4a. 8p. to the decimal of Rs. 19, 10a. 8 ^ 

26. What deoimal of Rs. 50 is Rs, 75, 11a. 6p. ? 

27. What decimal of Rs. 10 is equal to 6 pies $ 

^’ e( ^ uce § ■^ s * 7a. 3p. to the decimal fraction of 

| of Rs. 7, 14a. 8p. 

29. Reduce 3s. 9d. to the decimal of £5. 

30. What decimal of £10, 3s. 4d. is equal to £7, 12s. 6d. ? 

31. Reduce £1,10s. 4d. to the decimal of 2 guineas. 

32. What decimal of £2, 10s is 3s. 6d. ? 

m Express '3f6 of 16s. 6d. as a decimal of *426 of£1, 
178. 6d. x. * 


34. Express 4 cwt. 3 qre. 10$ lbs. as a decimal of a ton. 

35. Express 1 qr. 10$ lbs. as the deoimal of a cwt. 


36. What decimal of I maund 
chatake t 


is equal to 15 seers, 8 
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Finding the total value before reducing to the decimal 
ot the given quantity. " , ; i 

®T37. Reduce *07 of £1, 5s.+ 675 of £2, Is. 8d.+*1875 Of ,8d 

to the decimal <. f £10. - - ?.■ , . 

■ '4 2 '' 4' ' . ’ * * ‘ 

lgp*38. Express — of of £2, 15s. 6d.+—of £2, 8s. 9d. as 

o 61 io 

the decimal of £29. 

‘ r 39. Reduce-y of ^ of £1, 18s.+J of *375 of 15s.+ 5 
of *326 of 11s. 3d. to the decimal of £10. 

74 # - ’ u . T\.. . I • 

40. Express *246 of 9s. 3d. + -25$ of £1, 5s. + ‘2 of £3, 7s. 
6d. as a decimal of £4, 9s. ljd. 

g 

41. Express § of Rs. 3, 12a.+ 625 of Rs. ’5—jy of Rs. 4, 9a. 
4p. as a decimal of Rs. 100. • 

, Expressof £5, 7s. lld.+ ~ of £20, 5s. 9Jd.-^of 

£11, 12s. 6d. as the decimal of a guinea. 

43. Express f of 7s. 6d. + l*25 of 5s.—-546 of 9s. 2d. as a 
decimal of £10. 

44. Express f of 12s. 6d + 625 of 7s. 6d.—*505 of 16s. 6d. 
as the decimal of a £. 

When rate of exchange is given. 

5 3 

gg°45. Express yy- of £5, 17s. 4d .—~ of 13s. 2§d. as the 

decimal of Rs. 100, the rate of exchange being Is. 5£d. per 
rupee. 

46. Find the value of -yy of Rs. 22, 10a. 8p.H—y- of 

I J 

Rs. 23, 5a. 4p. + -yy of Rs. 24, 4a, 8p. and express the result as 
the decimal fraction of £8. 3s. 11 Jd. (Re. l = ls. 8d.) 

47. Find the value of yy- £23, 16s. 8p.H—yy of £54, 

16s. 6d.—~ of £2. 0s. 3d. expressing the result as a decimal of 
Rs. 560 taking Is. 9d. = l rupee. 
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CHAPTER X 

t « *' • 

Approximation and Contraction* 

1. Approximation In business transactions we measure 
and calculate as nearly exact as practicable Suppose a shop¬ 
keeper sells sugar at the rate of 2£ seers per rupee. Though 
the exact price of 2 seers is 14a. 2§ pies yet he will charge 14a. 
3 pies. Similarly by taking other examples we can show that 
in practical life approximate results are required. 

A. Let us consider the decimal fraction *45678. 

*45078 lies between .456 and '457.. 

*45678— *456 = *00078 

. *457 -*45678=*00022 

Since (*45678- 456=*00078) is greater than ( 457-*45678 
=*00022), *457 is nearer to *45678 than *456. 

Thus if we wish to represent *45678 as nearly as possible 
with three decimal places only, we take 457 for it. Here the 
error is *00022 (greater than the true value). 

The modified fraction viz., *457 is said to be correct to the 
third decimal place or true to the nearest thousand. 

B. Now let us consider the decimal fraction *45638. 
*45638 lies between *456 and *457. 

Since (*46638-*456=*00038) is less than (*457-*45638= 
*00062), *456 Is nearer to *45638 than ’457. Thus if we wish to 
represent *45638 as nearly as possible with three decimal places 
only, we take *456 for it. Here the error is *00038 (less than 
the true value). 

The modified fraction viz ; *456 is said to be correct to the 
third decimal place* or true to the nearest thousand. 

C *4565 is as near to *457 as it is to *456 for the difference 
in each case is *0005. Here the value of 4565 may be *456 

or *467 but it is customary to represent *4565 by *457 and not 
by *456. 

Hif'Hence in the finding the value of a deoimal correct to a 
certain number of places* increase the last figure retained by 
1* if the succeeding figure be 5 or greater than 5. 
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Note- Decimals which are correct to one, two, three. 

places are said to be correct to the nearest tenth, hundredth 
thous indth, respectively. * 

2. Significant figures. 

Study the following examples to understand the meaning 
of the significant figures :— 

(a) The population of a town is 187000 correct to the nearest 
thousand. 

Here the unit supposed is one thousand and the population 
is stated to be 187 such units. The figures 187. which show the 
number of units are significant , while the three zeros whioh 

represent the magnitude of the unit, are said to be non¬ 
significant. 

( b ) The distance between two places A and E is 1700 miles 
correct to the nearest hundred. 

Here the unit of measurement is one hundred miles, and 
therefore the figures 17 are significant and the two ciphers non¬ 
significant. 

(c) The distance between two places is 1700 miles correct 
to the nearest mile. 

Here the unit of measurement is one mile, and therefore all 
the figures 1700 are significant. 

( d) The length of a line is # 07 inch correct to the second 
decimal place It means that the length is 7 hundredth of an 
inch, correct to the nearest hundreth. Here the unit is one 
hundredth of an inch. The significant figure is 7 and Zero at 
the beginning is non-significant. 


SiTNote: Zeros at the beginning of a decimal are always 
non* significant. 


flSTNote : Examine how 27284 can be represented. 

(а) 27000 correct to the nearest thousand. (Sig. fig. 2, 7) 

(б) 27300 „ „ „ hundred ( „ „ 2, 7. 3) 

(c) 27280 „ „ , „ ten ( „ „ 2,7. 2,8) 

W ..... 


Significant figures are those which in any approximate 
result express the number of units correct to the nearest Buch 
unit. 
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3. Contracted Addition and Subtraction of Decimals- 

Rule : Add or subtract in the ordinary way retaining two 
places more and then give the result correot to the given num¬ 
ber of places. 

Ex. 1. Find the sum of 23-456732, -004781, 9*3316 and 
2*1345 oorrect to three decimal places. 

23*45673 the aiyn—34*928 correct to 3 places of 
*004 78 decimals. 

9-3316 

21345 

34-927,61 

Ex. 2. Sijbtract 8*0074813 from 17-660012 correot to four 
places of decimals. 

17*560012 
/ 8*0074 81 

9*5S25l31 =9*6526. Ana . 


Exercise 32- 

% 

1. Find the sum of 7*453, 8*7602, 5*3, 13-23450 correot to 
3 places of decimals. 

2. Find the value of 223*23+40*234+666*82345678 correct 
to 5 decimal places. 

3. Find the difference of 17*543201 and 6*00712 correct to 
3 places of decimals. 

4. Find the value of . 696*345—99-567893 to the nearest 
thousand. 

5. Find the value to 7 plaoes of deoimals of 65*l4285t— 
7*42t. 

4. To find the approximate value of an infinite series of 
terms formed according to some law. 


Sip 1 * Ex. 1. 1* ind correct to five places of decimal the value 

fl4— 1 11 1 

+ 1-2 +T13+T.2.3.4 +1^3.0 + . 




( 1*6 ) 


3i4. • > ) 


r ' * \ 

• . • •. ... * ><• t 

^rooooo- 

00 

1 

1 




• ? ' . J o vv.- 

1.2 

~ 2 

- * • . / . / • f * . 1 

• • • • * • . , 1 

f 

| 

-0*50000 • 

00 

1 

1 


• • • • • 

? 

1.2.3 

~ 3 

X 5 

= -16666- 

‘66 v 

i ‘ ■ Y 

i; 

* . fSi : 1 

i f ; 


1 2.3.4 

= 4 

X*1666666 . 

•»•«* • » # * •“ 

= -,04166 , 

• • • 

4 

• 

> . v ' fc i 

v *\ l > 

f • i « f • • 

« » a t . 


« ' •**•■*' i 

1 2.3.4.5 

"T 

X -0416666 

• i.• 1 t * ^ 

• iii • i* • • ■* « 

; -' -00833 

' f '* 

33 

1 

l 




1.2 3.4.5 6 

= 6 

X 0083333 

= -00138 

88 

1 

1 


•• • 

# • • # 


1.2.3.4.5.6.7 • 

“ -7 • 

X-0013888 

, t ' ' * . . . 

. \ * t % 

= 000*9, 

8* 

# « 

1 

i 

* * 



1.2.34.5.6.7.8 

= 8' 

x-0001984 

= -90002 

48 

1.2.3.4.5.6.7.8.9 

1 

= ir 

X -0000248 1 • 

• 

= -ooooo 

27 




1-71828 

12~ 


the required result=1-71828 Ana . 

Note. 1.2.3.4 can be written as 14 and is read as factorial' 
four. Similarly /9 means I.2.3.4.5.6.7.8.9. 

Note. In tjje last fraction we have got 5 zeros, so the 
succeeding fractions will not affect the result. 

Hard Nuts to Crack. 

Ex 2. Find the value of: 

1+ 13 +(iy) 2 + ( 1 2 3 )* + ( 1 2 3 ) 4 + "" t0 infinity c0rrect 
to four places of decimals. 

Let the required sum=S. 

)+( .1 >V(i-)- +. 

.A 

Multiplying both sides by 
we have 


13 


(the constant multiplier) 
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laT’^TiMSi^Viis'-/H'i»/^\ 1 3 /’ • ■ '* 


.B., f i rni • *:• **•• K-fii-i It • * *.. • 

Subtracting B from A we have i i 
2 11 .. 

S- fl3wu.v ,% is- ®r X .M • E.-. - 


• S=4? .or M818i8=ri818. : Ans. 

* • 11 x i: x *•.« - «• v. t \ . 

Ex. 3. Find the value correct’to 4, places of decimals. .. 

TT^ - ... -..fa i .» • 1 • « »• * * '« 


.. T M • j - . - a. . 

' 1 1 “ 1 . 

l ~~~2 + 4"“ 8 + 


x 2 T 4 8 1 

Let S denbte the sum of thfe series, then : 

s= i 4 + ^4^-‘^ a ^ 

! T 1 

‘ « * 1 • i ii. . _ —_ 


• o *o : 


• f > ••• 


.Multiplying, both aides by—^ (the constant multiplier) 


we have 


i . !•. xi, ci_- 1 i .ii Jl 

“T “ T + 4 - 8 


Subtracting B from A, we have 

S + -i.S=l or -§-S=l ( ■' 

S=-|-= , 66666...=*6667. Ans. 

* 3 . , 

Exercise 33. 

Find the sum of the following series correct to 4 places 
of decimals :— 

I • 

1+ T + l 1 2 + lis+iis4 + . t0 iDflnity - 

lirZ. Kind the value of 1 - ^ + 073“ iJJl+TtJTr - 
correct to 4 places of decimals. 

3. Find correct to three places of decimals the value 
of 
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1+ lx5 + lxfix9+lx6x9xl3 + fx5x9xl3xl7 +, “ 

4. Find the value correct to five plaoes of decimal of 


1 


LLLL 

3 ^5 7 +9 


5. Calculate to four places of decimals the value of 

1+ 2 ' f 2x4 + 2x4x6 + 2x4x6x8 + . 

6. Find the value H—-f-...correct to three 
plaoes of decimals. 

Find correct to five decimal places the sum of 

iii _i A j 

8 ‘ 8 * ■'" 8 * + 8 4+ 8 5 . 

1 



8. Find the value of 

y y s 


+9* + 


correct to 3 


places of decimals. 

9. Find the vaiue correct to 5 places of decimals of 

,11 1 

6 6* 6 s + . 

Harder Questions. 

10. Find correct to five places of decimals the value of 


1 

2 


1111 


+3 • 


2 3 + 5 * 


1 


2 6 + 7 


1 

2 7 + 9 


2 9 


+ 


11. Find the value of the following series correct to four 
places of decimals. 

1! 11 


12 . 


3.1 ^ 3V2 + 3 3 .2 +3 4 .4 
Find a decimal that is within 


1 


100000 


of 


13. Find the value of 
to four places of decimals. 


1 


+ 


1 


Ix2x3“ r 2x3x4 ‘*"3x4X5 


355 

113 * « 
(Calcutta.) 
1 
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Contracted Multiplication of Decimals- 

Before we proceed with the method of contracted multi¬ 
plication the following points should be carefully observed: 

(t) 2x*3=*6 Here 2 in the unit’s place is multiplied by 
the digit 3 in the first decimal place ; the product is in the 
first decimal place. 

(it) 2x 03=06. Here the digit 2 in the unit’s place is 
multiplied by the digit 3 in the second decimal place ; the 
product is in the second decimal place. 

Similarly a digit in the unit’s place multiplied by a digit 
in the 5th decimal place will give a product in the 5th decimal 
place. Here generally a digit in the unit's place multiplied 
by a digit in the wth place of decimals will give a product 
in the nth place of decimals. 

(ml Again *2 x *03 = ‘006 Here 2 in the first decimal place 
multiplied by 3 in the second decimal place gives us 6 in the 
(l-f2)th or 3rd decimal place. 

(iv) *02 x ’003=*00006. Here 2 in the 2nd decimal place 
multiplied by 3 in the 3rd decimal place gives us 6 in the 
(2-*-3)th or 5th decimal place. 

Here generally a digit in the mth decimal place multi¬ 
plied by a digit in the nth decimal place will give a nrodurt 
in the (m-t-n)th place of decimals. 


Suppose we are required to find the product of 7*345683 x 
1*32 correct to 5 places of decimals. Now 1 in the unit's pl ace 
of the multiplier multiplied by 3 in the 6th place of the multi-' 
plicand gives us 3 in the 6th decimal place. Again 3x3 eivpq Q 
in the 7th decimal place which is not required, therefore we 
multiply 3 by 8 in the 5th decimal place. Similarly we shnnlri 
multiply 2 by 6 in the 4th decimal place. 7 8h0Uld 

IS" We will now state the Rule of Contracted MuUivlicaiion 
supposing the product to be correct to n number of places. * 

1®* 1st Step. Reduce the multiplier to a decimal in 

way that there is a digit in ?he unit', pTaceTand m^ tht 
compensating change in the multiplicand. the 

2nd Step. Retain one more place of decimal in the mulH 
plioand than is required in the result and mark it. 
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tS 9 3rd Step. Place the digit in the unit’s place of the multi¬ 
plier, below the marked digit of the multiplicand and write 
down the digits of the multiplier in the reverse order. 

fSr* 4th Step. Multiply by the digits of the multiplier in the 
ordinary way, beginning with the digits immediately above it ; 
and carry approximately from the product of the preceding 
digit to the right. 

Note. The product in each ease begins below the marked 
digit, 

IS 9 5th Step. Put down the result correct to the required 
number of decimal places. 

Example 1. Multiply *5^64328 by 35 correct to 4 decimal 
places. 

*5764328 x 35=5*764328 x 3 5 Mark this step. 

Note. ( a) The multiplier has been divided by 10. ( b) 
The multiplicand has been multiplied by 10 (t,e., compensat¬ 
ing change has been made) (c) The result is required correct 
to 4 decimal places, therefore we shall retain 5 decimal places 
in the multiplicand. Now study the solution given below. 

5*764328 

53 -» (Study the third step) 

1729298 3 x 8=24 carry 2 
288216 5x2=10 carry 1 

20*175141 

20*17514=20* 1751 correct to 4 places of decimals. 

‘ Example 2- Multiply *000357632 by 124*324567 correot 

to four places of decimals. 

•000357632 x 124*324567=*0357632 x 1*24324567 


•03576 

765423421 

3576 

715 

143 

11 

1 

0 


04446 


32 


1x3 = 3 carry 0 
2x6= 12 carry 1 
4 X 7 = 28 carry 3 
3x5 = 15 carry 2 
2x3 = 6 carry 1 
4x0 = 0 carry 0 
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The product = ’0445 correct to 4 places of decimals. 

Example 3. Find the product of 42*0405 and *724657 
correct to four significant figures. 

The product = 42 x - 7 =29*4 roughly 

In the product of 42*0405 and *724657 the integral part 
will consist of two figures. As four significant figures are 
required in the product, we require the result correct to two 
decimal places ; therefore we shall retain three decimal places. 

420405 X *724657 = 4*20405x7*24657 


* 


7*246 

504024 

28986 

1449 

29 

30*464 


57 

4x5 = 20 carry 2 
2 x6 = 12 carry 1 
4x2 = 8 carry 1 


Example 4. Multiply 4084x745 
thousand. 


. The product = 30*46 
correct to 4 significant 
figures. 

correct to the nearest 


The number ^f thousands in 4084 X 745 

4084 x 745 


1000 


=408*4x7*45. 


The result in the product of 408*4 and 7*45 is required to 
the nearest unit; hence we shall retain one decimal place. 

* 

408*4 .*. the reqd. result = 3043 thousands 
54*7 or 3043000 Ans. 

2858 

1634 

204 


3042*6 


Exercise 34 

1. Multiply -4603417 by 63 correct to three decimal 
places. 

jKJMasr* *•“ * 
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Multiply 5947*183 by '093187 by the contracted method 
so as to obtain tho result correct to 4 places of decimals. 

KS*4. Multiply *00035475 by 143*321547 correct to 4 places of 
decimals. 


5. Find the value of 46*8039x20*7067 to two decimal 
places with the least amount of work. 

6 . Find correct to the third decimal place the square of 
15*3897. 

fS*7. Find the value of (8*7941) 2 to 3 places of decimal. 

8 . Find correct to the fifth decimal place the square of 
•0036775. 

- 9. Find correct to the nearest unit the product of 214*149 

and 67*26. 

IS*10. Find the product 4068 x 523 to the nearest thousand. 

11. Find the product 7304035x23*07 to the nearest 
million. 

12. Find the value correct to 3 significant figures of 
51*0407 x *7407. 

1^13. Find the value of ( 0499976) 2 correct to three significant 
figures. 

14. Find the product of 6332714 by 39424 correct to six 
significant places. 

• 15. Find the value correct to 3 places of decimals of 
12 7153 X *003725 X 4 532. 

Contracted Division. 

The method of dividing one decimal by another up to a 
certain number of decimal places is given below : 

iS’Rule. 1- Shift the decimal point in the divisor so as to 
give it one integral figure and make the compensating change 
in the decimal. 

1^2. Find out by a rough estimate how many integral 
figures there will be in the quotient. 

f^r'3 These together with the required number of decimal 
places will give the number of significant figures in the 

quotient. 
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123*4. The number of figures to be retained, in divisor—the 
number of significant figures obtained in (3)-f OT¬ 
IS’S. In the dividend take as many figures as are required 
to take the first step of division. 

*3*6. Begin division in the ordinary way except that at 
each stage instead of bringing down a new figure from the 
dividend strike off a figure from the right of the divisor eaoh 
time. 


I^Remember that the figure last rejected must be multiplied 
for the purpose of getting a “carrying number.” 

Ex. 1. Divide 7856*31)475 by 423*5603 correct to 2 decimal 
places. 

(a) The new divisor=4*235603 (Now there is 1 integral 
figure). 


(6) The new dividend=78*5636475 (Compensating change 
has been made). 

78*5 

(e) Rough estimate. —— will give us two integral figures 
in the quotient. 


[d) No. of significant figures in the quotient=2 found in 
(c)+2 required decimal places=4. 

(e) No. of figures to be retained in the divisor=4-f 1=5. 

,, l fc quite clear now that only 5 figures are required in 
the dividend to take the first step of division. 

18*548 

4 2300) 78*563 The 1st fig. in the quotient iB 

^2356 obtained in the ordinary way. 

36207 -> Here 4235 is the divisor, 

33885 8x6=48 carry 5 

2322 -> Here 423 is the divisor. 

2118 5x5=25 carry 3. 

204 -> Here 42 is the divisor 

169 4x3=12 carry 1 

35-» Here the divisor is 4 

34 8x2=16 carry 2 


1 


18*56. Answer. 


* 
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Ex. 2. Divide 5 8276543 by 608*7 correct to six decimal 
places. 

5*8276543_*058276543 , *058 _ 

~608 t 7 — = 6-087 (Note that 6 “ = '°° 9) 

The rough estimate shows that two 0’s will follow the 
decimal point in the quotient. Now we know from the 
question that the quotient is to be correct to 6 decimal places. 
Therefore there will be (6 2) or 4 significant figures in the 
quotient. We must have five figures in the divisor but we have 
only four ; therefore we must insert one zero after 7 in the 
divisor. 

*0095739 

6*0870) 0582765 
547830 


•009574. Answer. 


34935 

30435 

4500 

4261 

239 

182 

57 

54 

3 


Multiplication and Division. 

349*24x34*175 


741*97 


correct to 3 


Ex. 3. Find the value of 
decimal places. 

First of all we should shift the decimal points so as to 
give one integral figure to the multiplier as well as to the 
divisor. 

. * 34*924x3*4175 

.*. the exp. = — 


7*4197 


35x3 


(Now --fj— =15). This rough estimate shows that there 

will be 2 digits in the integral part of the result. From the 
question we find that the result is required correct to 3 places 
of decimals, therefore we must have 6 significant figures in the 
result. Now we require (5+1) or 6 figures in the divisor but 
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there are only 5 figures in it, therefore we must insert one zero 
after 7 in the divisor. 

Thus 7-4197=7-41970. 


After making the rough estimate of the numerator 
34 924 x 3*4175 we find that 7 figures will be required in the 
numerator to take the first step of division As it is quite 
clear that the numerator has 3 figures in the integral part 
therefore it follows that the product should be correct to 4 
places of decimals. 


3492400 

7*42970) 119*3528 

57143 

74 1970 

10477200 

45 1558 

1396960 

44 5182 

34924 

6376 

24447 

5935 

1746 

441 

119*35277 

371 


70 

reqd. result= 

16.086. Answer. 67 



Exercise 35 

IS*1. Divide 3*14159 by 7*2 correct to 3 places of decimals. 

15^2. Divide 2 4494897 by 1*4142135 by a contracted method 
correct to three decimal places. 

3. Divide 27*6589 by *589764 to 3 decimal places. 

4. Divide 2*6289475 by 306*5 correct to the sixth decimal 
place. 

5. Divide 5 correctly to 3 places of decimals by *01234. 

6 . Find the reciprocal of 3*14159 correct to 3 places of 
decimals. 

7. Find correct to 5 significant figures the value of 
6 * 1643-r-382*34. 

Find the value of oorrect- to 4 plaoes 

of decimals. 
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180x30 ^ a ^ Culate to ^ ree P^ aces °f decimals the value of 

Fui^r* 


10. Find the value of -^ 3)2x ‘ 1093 
, . 33-6785 

decimal places. 

11. Find to the nearest integer the value of 

39-37 x 760 x 13-596 

1*293x12 * (Calcutta) 


correct to 2 


®®*12. Find to the nearest penny the value of 

£ 346 68 x -00126 
•0081 

. Note If a decimal of a pound is coirect to the third 

decimal place, it will give the result correct to the nearest 

penny. 


CHAPTER XI. 

Use of Algebra in Fractions. 

The application of Algebra in Arithmetic is very useful in 
the solution of complex fractions, both vulgar and decimal. 
The principal algebraic identities that we employ are given 
below. 

I. ax+bx=x(a + b) and ax—bx=z(a—b). 

Ex. 1. [x) Simplify 8-743x43 542+8-743x56-458. 

The exp.=8-743(43-542+56-458) 

=8*743 x 100=K743. Answer. 
ib) Simplify 17 6 x ?7 43-17 6 x 7 43. 

The exp. = 17*6(27- '3- 7"43) 

= 17 6x20=352. 

II. a a +6 2 +2o6=(a + ' ) 2 and a 2 +b i —2ab=(a — b) i . 

Ex. 2. (a) Simplify *361 x -361 + -539 X -539+‘722x -539. 
The exp =(-361) 2 +(-539) a +2x-361 x 539. 

= (•3614* - 539) 2 = ( - 9) 2 = .81. Answer. 

( 6 ) Simplify 7-34X7-34+2-34 x 2 34-4 68 x 7*34. 
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The exp.=(7*34) a -f(2-34) 8 -2x7-34x2-34. 

=(7*34- 2'34) a =(5) a =25. 

HI. An important formula. 

a a —6 a =(o+6)(o-6). 

, 0 . ... *673 X 673 — 327 X *327 

3 S,m P‘ lfv - r 673—'327-’ 

The exp.J^-CSST,’ 

P -673-327 

(-673+-327)(-673- 327) , 

—-*673—327-- ='673+-327=1. 

IV. a 3 +6 3 =(a+ 6)/+—a6+6 2 ) and a 3 —6 3 =(o—6) 

(a a +a6+6 a ). 

■753 X -753--753 x 247+ 247 x *247 


Ex. 4. Simplify 


Put *753=a and -247=6 


(-753) 8 +(-247) 3 


1 


• The f» 7 m _ rt2 + flfe +6 2 _ g 2 —g6-f-6 a __ 

a 3 +6 3 (a+6)(o*—o6+6 a ) o+6 * 


1 


= 1. Answer. 


•7n3+*247 
Ex 5. Simplify : 

3-58 x 3 -58 x 3-58-3-43 X 3*43 x 3*43 
3-68 x 3-58+3-58 x 3-43+3*43 x 3 43 * 

Put 3-58=o, 3-43=6. 

The exp ' = ^+t« =o—6=3 - 58—3-43= - 15. Ana. 

Ex. 6 . Simplify fML 

* * (2*24)*—(1-76) 2 * 

Put 2-24=o, 1-76=6. 


/. The exp.=— 68 = q Hfl6+6 a 
P o a -6 a o+6 

_ (o+ 6) a —06 

a+6 


(a+6) - 


(o a +2a6+6 8 
a+6 
ab 

a+6 


—06) 
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=(2-24 + 1-76) 


2-24x1-76 

2-24+1-76 



2-24x176 

4 


=4—*56 x 1*76 


=4—*9856=3-0144. 


Exercise 36 

Simplify : 

1. 1 -372 x 456+554 x 1 372 -13 72. 

2. 683 X 683+317 x 317+317 X 1366. 

3. (19JX 19£ +16£x I6i-39xl6£) of Rs. 120. 

IS* II. A few important questions. 

45- x 45——43 x 43 ? 

j 2 2 5 o 

■ 


5. 


( 163l)'-( 134_® ) S 


298 1 



(98-76)*—(87-65)2 

1111 


i 


IS-7. 
IS" 8. 
9. 




637 x-637--363 x-363 
•637 x : 363 


of Rs. 13, 7a. 


(-815) 2 —(*235) 2 Aa 

- -815 - 235 " of£5 - 6s 8d 


94 X 62* 94 x 52 2 
57 ' 57 * 

61 2 —60 2 _ 6 2 2 — 61 2 
105*—104* IT6*—112* 

LV-I+iZ x 17 +?ix 1 i 

12 12 + 19 19 ’ 19 12 

n 1J_17 17 
12 12 19 19 
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•314 X 314—’314x *154+ 077 x 077 

•314-077 

•0458 X -0458 x -0458-f ( 9542) 3 
(-0458) 2 - 0458 X-9542 + C9542) 2 * 

7-63 x 7-63 x 7 63-f 4 37 x 4 37 x 4 37 
7'63 x 7 63 - 7 63 x 4 37-f 4*37 x 4 37 ‘ 


(•0266) 3 4 -9734X-9734X-9734 
15 ‘ (‘0266) 2 —*^66x 09734 4-('9734)2* 

lfi ‘479 X *479+ ‘387 x *387 _ 

10 (*479+ -387)(*479+-387) + (*479--387)(-479--387) * 





*67 x 67 x *67 —'001 
•MX'61 + -OWf+ r Ol 


(4*76) 3 -(3*24) s 
(4‘76)*—(3‘24) 2 • 



19. Find as quickly as possible the value of: 

(a) (3-25)2+8-25 * (3’25)*+ 9*75 x (2*75)*+(2*75) 3 . 

(b) (3-25) 8 -8-25 x (3-25) s +9-75 x (2-75)*-(2*75) 8 . 

(07 +(-013)* 

1 ' (-007)*+(-0013) 2 ’ 


CHAPTER XII 

Practice. Invoices. 

1 AnaliqiwtpMt (or sub-multiple) of a quantity is a 

part which is contained in that quantity an exact number of 

times. Thus 2 annas, which is J of a rupee is an aliquot part 
ot a rupee. 

of 1 10 8eerS WhiCh iB * of a maun< ^ is an ali q u <rt Part 

Hi • JH 16 ‘ ^ ract ^ on representing the aliquot part must have 1 
*or its numerator. 
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JS^The following aliquot parts must be remembered :— 

5a. 4p.=J of a rupee 
2 a. 8p. = £ of a rupee f 
6 s. 8d. = £ of a £ | 

2 s. 6d. = J of a £ 1 

Is. 4d. = _4 of a £ | 

15 J 


2. Practice is the method of finding by means of aliquot 
parts the cost of any given quantity when the cost of a unit of 
any denomination is given. 

Practice is of two kinds :— 

Simple Practice, in which the given quantity, the cost of 
which is to be found is simple ; e.g. Find by practice the cost 
of 567 articles at Rs. 15 13a 4p. per article. 

Compound Practice, in which the given quantity, the 
cost of which is to be found, is compound ; e. g • Find by 
practice the cost of 61 mds 37 srs. 8 ch. at Rs. 17, 5a. 4p. 
per md. 

Simple Practice 

Ex. 1 Find by practice the value of 567 articles at Rs. 15, 
13a. 4p. per article. 

Rs. a. p. 

567 0 0 = Price at Re. 1 per article 

15 


8505 0 0 = Price at Rs. 15 per article 
8 a.=4 of Re. 1 283 8 0 = „ „ 8a. 

4a. = 1 of 8a. j 141 12 0 = „ „ 4a. „ » 

la. 4p.= J of 4a. 47 4 0 = ,, la 4p ,, » _ 

8977 8 0 = Price at Rs. 15, 13a. 4p. 

per article. 

Otherwise. 


Rs. a. p. 

567 0 0 = Price at Re. 1 per article 

16 

9072 0 0 = „ ,, Rs. 16 per article 

2a. 8p. = £ of Re. 1 94 8 0 => „ „ 2a. 8p. „ »» 

By subtraction 8977 8 0 =Price at Rs. 15, 13a. 4p. 

per article. 
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ISS'Note. Since Rs. 15, 13a. 4p. is 2a. 8p. less than Rs. 16, the 
shortest method is to find the cost at Rs 16 each, and subtract 
the cost at 2a. 8p. each. 

Note. The above method is sometimes called Practice by 
the Method of Subtraction. 


Ex- 2. Find the value of 118£ mds. of ghee at Rs. 75, 6a. 
8 p. per md. 

Since Re g=10a. 

The price of 118g mds. at Re. 1 per md.=Rs. 118, 10a. Op. 


4a.=i of a Re. 
2a. — * of 4a. 
8 p.=* of 2a. 


Rs. 

118 


a. 

10 


0 Price at Re. 1 per md. 

_ 15 ) 

1779 6 0 y 75. Mark this step. 

5j 


8996 

14 

0=Price at Rs. 75 

per md. 

29 

10 

6 = „ „ 4a. 

)> 1) 

14 

13 

3— ,, ,, 2a. 

>» 99 

4 

15 

1 »> >» 6p* 

v n 

8946 

4 

10 Price at Rs. 75/6/8 per md. 


KS*Ex. 3. Find by practice the cost of 56375 articles at £2, 
15s. 9d. per hundred. 


IS^The price of 56375 articles at £1 per 100=£563*75=563|= 

£563, 15s. Od. 


£ 

563 


s. d. 
15 0 
2 


Price at £1 per 100. 


10 s. = * of £1 

1127 10 0 
281- 17 6 

Price at £2 
„ „ 10s: 

58. of 10s. 

140 18 9 


6 d. — of 5s. 

14 

- 10* 

>) >> 6d. 

3d. = * of 6d. 

7 

o 11* 

3d. 


1571 

9 | 

Price at £2, 


• > 

>t 






»> 




Exercise 37 


I. Find by practice the value of 

1. 311 mds. of wheat at Rs. 4, 13a. 4p. per md. 

2. 632 things at Rs. 14, 5a. 6p. each. 



( 142 ) 


3. 1425 articles at £2, 2s. 6d. each. 

4. 1286 articles at £2, 15s. 10j each. 

5. A man sells 150 articles at Rs. 2, 10a. 8p. each. Find 
by practice the selling price of these articles. 

6. Find' by practice the cost of 1297 trucks of coal at 
£4, 17s. llid. per truck. 

II. Find by practice the weight of 

7. 500 packages at 8 mds. 17 srs. 8 ch. each. 

8. 176 packages at 2 tons 13 cwt. 1 qr. 23 lbs. each. 

III. Find by practice the cost of :— 

9. 246§ maunds of sugar at Rs. 13, 5a. 4p. per md. 

10. 230J bighas of land at Rs. 125, 14a. 8p. per bigha. 

11. 5354J cwts. of soap at £4, 4s. 8d. per cwt. 

12. 487§ things at £2, 18s. 9d. each. 

IV. Find the dividend on : — 

13. Rs. 3000 at 7a. 4p. in the Re. 

14. £8400 at 3s. 7£d. in the £. 

V. Find by practice the cost of : — 

15. 1527 articles at £3, 19s. 9d. per dozen. 

16. 368724 articles at 13s. 4d. per score. 

1^17. 56475 things at Rs. 2, 5a. 4p. per hundred. 

1^18. 939500 articles at £1, 5s. 6d. per thousand. 

19. 31250 bricks at Rs. 12, 5a. 6p. per 1000 bricks. 

(Punjab 1940). 

20. 739 J maunds of sugar at Rs. 1231, 4a. per hundred 

mds. — 

VI. Bankrupt’s Debts. 

21. A bankrupt can pay 4a. 3p. in the rupee. Find the 
amount of his assets if his debts amount to Rs. 5C0. 

22. A bankrupt pays 17s. 4 jd. per £. Find by practice the 

amount that he will be required to pay on a debt of £154f. 
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23. Find by practice how much a creditor loses on a debt 
Rs. 3600, if the debtor can repay only 13a, 6p. in each rupee. 

VII. Miscellaneous. 

24- Find By practice the income-tax on Rs. 7200 at the rate 
of 5p per rupee. 

@3^25. Obtain to the nearest penny the cost of 258700 cub.* 

ft. of gas at 2s. 4|d. pt r thousand cubic ft. (F. U.) 

26. Find by practice the price of 256479 articles at £4 12s 

6jjd. per 100. 

27. Show that in finding by practice the price of a number 
of articles atRs. 15, 13a. 4p. each, one line of division and one 
line of multiplication are sufficient. 

COMPOUND PRACTICE. 

In Compound Practice the compound quantity is treated 
in the same way as the given value is treated in Simple Practice 

Ex. 1. Find by practice the cost of 25 tons 6 cwt. 2 qrs. 
14 lbs. at £4, 13s. 4d. per ton. 

£. s. d. 

4 13 4 cost of 1 ton. 

_ L\ 

23 6 8 >-25=5x5 

_5 J 

116 13 4 cost of 25 tons. 

5 cwt. = i of 1 ton. 13 4 „ „ 5 cwt. 

1 cwt. = £ of 5 cwt. 0 4 8 „ „ 1 cwt. 

2 qrs. = j of 1 cwt. 0 2 4 „ „ 2 qrs. 

14 lbs.= £ of 2 qrs. 0 0 7 „ „ 14 lbs. 

118 4 3 Cost of 25 tons, 6 cwt. 2 qrs. 

14 lbs. ^ 

Ex. 2. Find by practice the price of 73 bags of wheat 
each weighing 3 mds. 7J seers at the rate of Rs. 3, 5a. 6p. per 
* maund. 
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Rs. as. p 

3 5 6 cost of 1 md. 

3 

5 seers = J- of 1 md. 
seers = \ of 5 seers 

Note. 73=8x9+1 85 4 3 cost of 8 bags. 

_9 

767 6 3 cost of 72 bags. 

10 10 6J cost of 1 bag. 

1778 ~0 9*| cost of 73 bags. 

Ex. 3. Find by practice the wages of a man for 3 weeks 
2 days at Rs. 3 a week, reckoning 6 days to a week and 12 hrs. 
to a day. 

Rs. a. p. 

3 0 0 wages for 1 week. 

_3J 

9 0 0 wages for 3 weeks. 

2 days. = \ of I wk. 10 0 „ ,, 2 days. 

4 hrs. = \ °f 2 days 0 2 8 „ _„ 4 hours. _ 

10 2 8 wages for 3 wks. 2 days 4 hrs. 

Exercise 38 

Find by Practice the cost of 

1. 15 mds. 25 srs. 11 ch. of oil at Rs. 12, 10a. 3p. per md. 

2. 73 mds. 37 srs. 14 ch. at Rs. 16, 10a. 8p. per md. 

3. 2345 mds. 27 srs. 10 ch. of wheat at Rs. 3, 10a. 8p. 
per md. 

4. 61 mds. 37 srs. 8 ch. at Rs. 17, 5a. 4p. per md. 

Find by Practice the value of: 

5. 21 tons 17 cwt. 2 qr. 23 lb. of coffee at Rs. 1547, 4a. 
8p. per ton. 

6. 3 tons 11 cwt. 3 qr. 10£ lbs. of iron wire at £8, 6s. 8d. 
per ton. 




( 145 .) 

7. 9 tons 13 cwt. 1 qr. 8 ibs. of copper at £73 2a 6d 

per ton. * 

8. 15 tons 10 cwt. 3 qr. 18 lbs. of coal atRs. 19, 8a. per 

WU 0 

Find by Practice the cost of : 

9. y cwt. 3 qr. 24 lb. at £3, 5s. 8d. per cwt. 

10 5 cwt. 2 qr. 14 lb. of butter at £2, 5s. 6d. per cwt. 

11. 12 cwt. 3 qrs. 12 lb. at £1, 10s. 4d. per cwt. 

K^Note carefully that value of 1 cwt. and not of 1 ton is 

at ft isffd. ^ cwt 01 " 6 ““ ™ lue ° f 1 t0a 5 CWt ' 2 14 lb - 

ofnaUs I:i{ 4 by 6d P pe C rtu he °°* t ° f * t0 " 1? ° Wt ' 3 V- 16 lb ' 
polecat £^5 d ,liX^a:rr 1Ue ° f52a0reS 3 22 * 

po. atfsS 6d!a e n W a 0 cre h ° f " ^ 0n 050 aCreS 2 r0 ° ds ' 8 •* 

fc^Bags, Bales. 

w«tebiQ8^t^2 q , S^ t rTh! ,, at«a“ 

weighingTcttS q^Tlbt ItR™' it. ^p^r ea ° h 

• ^ md , by Practice the cost of 73 sack* nf fl u 

weighing 2 mds. 20 srs. at Rs. 6, 4a. 0p. per md ° f 

3 fur. 5 yds. long at a°mile. f maklng a road 47 miles 

Sbng 6 lllTmiriT Z 

St” StSA 

15 a^s 3^S 2 5 P s r q° p°oI^4 Q ; ^ "-*« 
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23. Find the rent of 24 acres 3 roods 16 poles at 2A 

guineas per acre. 2 

24. Find by Practice the price of 37 cubic vds. 3 cubic ft. 
280cubic inches at Rs. 45, 8a. 6p. per cubic yd/ 

25. Find by Practice the cost of a flowered carpet of 240 
yds. 7 sq. ft 5 sq. in. at the rate of Rs. 13. 5a. per sq. yd. 

26 A man in a factory is paid at the rate of Rs. .. per 
week. Suppose he puts in 6 weeks 2 days and 6 hours; how 
much will he be paid at the end of this time. (To be 
worked by Practice, reckoning 1 week=6 davs * 1 dav= 
12 hours). J * 


27. Find by Practice the cost of a fence of^length 4 miles 
722 yds. 1J ft. at Rs. 123, 4a. per mile. 


28. Find by Practice the value of a bar of gold weighing 
3 seers 7 ch. 2 tolas at Rs. 34, 5a. 9p. per tola. 

29. Find the value of 15 mds. 37 seers 8 ch. at 5a. 6p. f 

per seer. 

30. Find by Practice the cost of 72 yds. 1 ft. 4 in. of 
cloth at Rs. 3, 14a. 6p. per yd. (correct to the nearest anna.) 


31. ^ind by Practice the time of building a wall 27 yds. 
long, 1 yd. thick and 6 ft. high of which one cubic yd. is built 
in 3 hrs. 18 min. 45 sec. 


U^°32. Find by Practice the cost of warming a building for 
11 days 17 hours 24 minutes at the cost of £4, 10s* per day. 

(Punjab). 


INVOICE. 


If we go to a shop and make some purchases, the shop¬ 
keeper will give us a bill or invoice which contains the detailed 
list of various articles bought, the cost of each and the 
the total amount. If the payment is made at that time the 
invoice is receipted, i.e., the seller or his representative writes 
“Received ”or Paid on the invoice and also puts his signature 
and the date on it. 

If the amount is above Rs. 20 one anna stamp is affixed, 
and this stamp is cancelled by writing either the name or date 
upon it. 
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^ Each separate amount in a bill or in an invoice is called 

an item. 

Sometimes the goods are not paid for when they are 
bought. In this case at the end of a certain fixed period a 
statement is sent showing the dates and amounts df the various 
unpaid invoices. This statement is called an Account. 

Specimen of an Invoice 

R. S. Khanna, Esq. Lahore, 3rd April, 1940. 

Bought of Messrs. Gulab Singh & Sons, 

Publishers and Booksellers. 

36 copies of All India University Algebra at 
Rs. 2, la. each 

25 copies of Matriculation Grammar at 
Re. 1, 8a. each 

48 copies of Thrice Told Tales at as. 12 each. 

Rs. 

Pro - R. S. & Sons 
Arjan Das 
3rd April, 40. 

■ * — - _ • 

Specimen of an Account* 

R. S. Khanna Esq. Lahore, 20th Ju]y> 4Q 

Dr. to Messrs Gulab Singh & Sons. 



Exercise 39. 



H fi Make ° u * t f h ® lowing invoices with any names and dates, 
and find the total amount m each case :_" : 
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1. 17 copies of Demonstrative Geometry at Re. 1 12a. 
each ; 6 copies of AH India University Algebra at Re 1 ’ 12a* 
6p. each, 20 copies of Easy Paths 'in English Prose at 12a 
each, 16 copies of Matriculation Grammar at Re. 1, 12a. each 
(Deduct 10% for cash). 

2. !5 srs. of sugar at 11a. per sr. ; 12 srs. of potatoes at 
~a. op. per sr. ; 25 srs. of arrow-root at 12as. per seer ; 7 srs. of 
tea at Rs. 2, 8a. per sr. 

3. 16J yds. of muslin at 4a. per yd. ; 301 vds. of linen at 
R«. 2, 8a. per yd ; 20 yds. of flannel at Rs. 9, 12a. per yd. 
25£ yds. of velvet at Rs. 6. 8a. per yd. 

# 

4. 3} gross reels of cotton at 14a. per dozen ; 

14 doz. buttons at la. each ; 

11 doz. knives at Rs. 2, la. per dozon ; 

186 yds. of braid at 9a. per doz. yds. ; 

5. 147 eggs at 2s. 4d. per score : 90 lbs. of butter at Is. 
6Jd. per lb ; 94 cakes at 12s. 4d. per doz. ; 256 lbs. of biscuits 
at 5s. 3d. per doz. lb. 

6. 3J doz. hats at R 9 . 2, 9a. per hat ; 5f doz. collars at 
Rs. 4, 4a. per dozen ; 3J dozen neckties at 11a. each ; 4 pairs 
of gloves at Re. 1, 12a. per pair. 

7. 12 reams of foolscap at 9a. per quire ; 3J reams of 
blotting paper at 11a. a quire ; 4 packages of envelopes con¬ 
taining 250 each, at 2a. 6p. per packet of 25 ; J gross of pen¬ 
holders at 14J as. per dozen. 


CHAPTER XIII 

Squares and Consecutive Numbers 

1. Square of a number is the product of the number 
multiplied by itself Thus the square of 7=7 x 7=49. 

2. We can apply the identity (a-f 5) 2 =a 2 -fft 2 +2a6 in 

finding the squares of the sum of two numbers ; and the 

identity (a—6) 2 -a*-f A 8 — 2ab can be used in finding the squares 
of the difference of two numbers- 
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Ex. 1. Find the square of 206 by applying the identity 
(a+6) 2 -=a J +6 2 +2a6. * 

(206)2=(200+6) 2 =(200)2+(6) 2 +2 X 200 x 6 

=40000 + 36+2400 
=42436. A ns. 

Ex. 2- Find the square of 197 by applying the identity 
{a-b)*=a*+b s -2ab. 

(197)*= (200 - 3) 2 = (200) 2 +(3) 2 - 2 x 200 x 3 

=40000+9-1200. 

=38809. 


3. The difference of the squares of two numbers can be 

obtained by applying a 2 —6 2 =(a+6)(a — 6). 

Ex. 3. Find the value of (104)*—(96) 2 by applying the 
identity a* - 6*=(a+ h) (a— b ). 

(104)*—(96)*= (104 + 96)(104—96). 

=200x8=1600. Ans. 

Ex. 4. Find the value of :— 


The exp. 


(45688)2-34312)* 
45688-34312 * 

= (45688+34312) (45688- (34312) 
45688-34312 ' 

=80000. 


Ex. 5. Find the value of 204 x 196. 
The exp. =(200+4)(200-4) 
=40000-16=39984. 


Exercise 40. 

I. Square the following numbers by applying 

(<z+6)*=a*+2a& + 6*. 

(o) 17, 45, 37, 68. (6) 501, 603, 2001, 1015. 

D. Square the following numbers by applying 

(a-6. *=a*+6*-2a&. 

M 29, 39, 79, 89. * (6) 8, 88, 98, 998. 


150 .) 


" I 


' >■ 'N ( 

ii 

« 

III. .Find the'value of : 

^ (b) {436 4- 164)* 

100X48 * V* 436 2 —164 2 • 

IV. Find the value of: 

(a) .8457x8343. (6) 10036x9964. 

V. Find the value of. 

(a) 7348 x 7348 4- 3652 x 3652+14696 x 3652 

(*>) 14689 x 146894 4689x4689-29378x4689. 

Consecutive Numbers. 

Consecutive numbers are those which differ by 1. Thus 
3, 4, 5, 6, are consecutive numbers. Consecutive even numbers 
as well as consecutive odd numbers differ by 2. Thus 2, 4 6, 8 

etc. are consecutive even numbers and 3, 5, 7, 9 etc. are ’con¬ 
secutive odd numbers. 

To find the sum of the natural numbers commencing 
with 1. 

The numbers, are 1,2. 3, 4, 5, 6. 

Rule. The last number and the next higher number should 
be multiplied, and their product divided by 2. 

Ex. 1. Find the sum of 1 4-2-1-34-4. 23 . 

Required sum =^-^^=276. 

Ex. 2. Find the sum of 10 4 1 1 -f 12-f 13.23. 

Sum up to 9=^-^i^=45 

Si 

23 v 9d 

Sum up to 23=—-— =276. 

S 

Sum from 10 to 23=276—45=231. 

Solid and Hollow Squares. 


A Solid Square is that square in 3 
which the number of rows is equal to 
the number of men in each row. 

In this figure the No. of rows=7 * 
No. of men in each row =7 * 

Total No. of men=7 2 =49. 

Note that the annexed figure is x 
arranged in a solid square. 

If the square ABCD is removed 
from the figure then we get a hollow x 
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square two deep having 7 men in the front row. It is called 
2 deep for the number of complete rows counted from any 
front is 2. 

No of men in this hollow sq.=7-—3 2 =7 2 —(7—2 X 2)*. 

By taking other examples of the same kind we can prove 
that the number of men in a hollow square d deep having n 
men in the front row=7i 2 —(n —2x d) 2 

=7i 2 —(n 2 —4nd-f-4d 2 ) 

= n 2 —n *+ 4nd— 4d 2 

—And —4d 2 =4d (n—d). 

Hence the number of men in|a hollow square ia always a 
multiple of 4d. This fact must be remembered. 

0 

A few important examples. 

R^Ex. 1. Find the least number by ^which 37044 must be 
multiplied or divided to make it a perfect square. 

Break the number into its prime factors 2 | 37044 

37044=2x2x3x3x3x7x7x7 2 f18522 

= (2x2) (3x3) (7x7)x3x7 3 | 92bl 

=2 2 x3 2 x7 2 x3x7 . A 3 | 3087 

3 | 1029 

7 | 343 

7 U9 

7 | 7 

From ‘A’ it is quite clear that the given number must be 

multiplied or divided by 3x7 or 21 to make it a perfeot 
square. 

, “ the lea8t 8( l uare number whioh is divisible 

by 3, 4, 6 and 8 ? 


L. C. M. of 3, 4, 6, 8=24=2x2x6=2 2 x6 

Required Number=24x6 = 144. 


Ex. 3. Find the least number of soldiers that can 
eadTrow “ ^ f ° rm ° f * h ° ll0W 8quare 5 deep with 35 men 





1 . 

2 . 

3. 
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No. of men in a hollow square=w 2 —(n - 2d) 2 

— (3o) 2 - (35 - 2 x 5j 2 
= (35) 2 —(25) 2 =600. 

a Find the least number of soldiers in a regiment 

that can be drawn up i„ a hollow square 7, 10,12 or l5 deep 

and also into a solid square. aeep 

We know that the number of men in a hollow souare is 

6 b -I 4d ' Wehaveals ° to bear in mind that 
the soldiers are to be arranged in a solid square also. 

. . We have to find the least square number which in 
exactly divisible by 4x 7, 4 x 10, 4 x 12, 4 x 15 

L. C. M of 28, 40, 48, 60=1680=16x105 

Least square number = 16 x 105 x 105=176400. 

Exercise 41. 

Find the sum of 13, 14, 15 .29. 

Find the sum of 8, 9, 10. 34 . 

Express the following numbers as tbe difference of two 
integral squares. 

W 95, (it) 619. (m) 240. 

tbe , smallest num ber by which 20160 must be 
multiplied to make it a perfect square. 

5. Find the least number by which 3628800 must be 

(led to make it a complete square. 

6. Find the least multiple of 86400 which is a perfect sq. 

7. Find the least square number which is exactly divisi¬ 
ble by 24, 32 and 36. 

8. A drill-master wishing to arrange the boys of his 
school into a hollow square 6 deep, finds that there are 25 boys 
in each row. Find the number of boys. 

9. A genera) can arrange his soldiers into a hollow square 

15, 20, 18, 24 or 30 deep. Find the least number of soldiers. 

HiTlO. What must be the least number of soldiers in a regi¬ 
ment to admit of its being drawn up 5, 6, 7, 8, 9 or 10 deep and 
also of its being formed into a solid square ? 

11. Prove that the product of any six consecutive numbers 
is exactly divisible by 720. 
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CHAPTER XIV 

Square Root and Cube Root. 

1. The Square root of a given number is that number 
which when multiplied by itself equals the given number. 

Thus 7 is the square root of 49 for 7 x 7 = 49. 

Note. The symbol y or y called the radical sign is 
used to denote the square root of a number. 

Thus \/9=3, /l69"=13, /~361 =19 

2 To find the square root of a'square number. 

Method 1. The following example will show the method 
of extracting the square root of a given number mentally. 

Ex. 1. Find the square root of 4624. 

(а) It is quite clear that 4624 lies between 3600 and 4900 
or between (60) 2 and (70) 2 . 

the sq. root lies between 60 and 70. 

(б) The sq. number ends in 4. 

the sq. root must end in 2 or 8. 

Hence the sq. root must be 62 or 68. 

Now we find that 4624 is nearer to 4900 than to 3600, 
therefore we conclude that the sq.'>root must be nearer to 70 
than to 60. 

Hence the sq. root=68. 

Method 2. Square root by factors. 


Ex. 2. Find the square root of 853776. 



2 853776 


2 426888 

863776=2x2x2x2x3x3x11x11x7x7 

2 213444 

=2 2 X 2* x 3* x 11* x 7 2 

2 106722 

the sq. root=2x2x 3 x 11 x 7 

3 53361 

=924 

3 17787 


11| 929 

% 



7| 49 


7 
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Method 3. General method of finding the square root 
of a number. 

(а) 1x1 = 1; 3x3=9; 6x6=36; 9x9=81 

n/ 9=3, /36 = 6, /8l=9. 

If the number contains one digit or two digits its squares 
root is a number of one digit. 

(б) 11 x11=121, 23x23=529, 99x99 = 9801 

v/121 = H, >/529 =23, -/9801 =99. 

If the number contains 3 digits or 4 digits, its square root 
is a number of two digits. 

Similarly we can show that if a number contains 5 or 6 
digits, its square root is a number of 3 digits. 

Generally the sq. root of (2n —1/ or 2n digited number 
consists of n digits. 

Hence we see that if we mark off the digits of the given 
number into periods of two beginning from the right, the 
number of digits in the square root will be equal to the 
number of such periods. 

Note. If the given number consists of odd number of 
digits the last poriod will have only one digit. Thus the 
square root of the numbers 12 2.3 an( l 2 37 16 will have 2 and 
3 digits respectively. 

Note. (a+b] i =a' i — 2ab+6 2 
or (o-f-&) 2 =a 2 +6(2a-r6). 

Or (a-h&) 2 —a 2 =6i2a+6). Remember that this form of the 
above formula is used while finding the sq. root of a number by 
the General Method. 

Let us find the sq. root of 1156. 

Clearly 1156 lies between 900 and 1600. 

its sq. root lies between 30 and 40 and 30 is the ten’s 
value of the root. 

Let b be the unit’s value of the root. 

Now 1156=(a-b&) 2 

or 1156=a 2 -f-2a6-f-5 2 
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or 1156=a 2 -f 6(2<z-f- 6^ 

or 1156-a 2 =6(2a+6) 

or 1156-(30) 2 =6(2x 3v>4-6) {v fl=30 

or 256=6(60-1-5) 

256 , 256 

or TO+6 _6 ° r 6 “60+6' 

Now 6 cannot be greater than 9, for 6 is a digit in the 
unit’s place. 

if we divide 256 by 60 we get 4 as quotient (by trial). 
Substituting 4 for 6 we find that the above equation is 
satisfied. 

the sq. root=30+4=34. 

|3“The work may be shown thus : — 

I 34 


30 1156 304-4 3 11 56 

900 9 

2x30+4=64 256 Or, 64 256 

256 256 

“x" X 


Ex. 1. Find the square root of 105625. 

fliTSimplified work 

10 56 25(3004-204-5 
9 00 00 
15625 

12400 62 

3225 

3225 645 

X 

X 

8if 1st Step. Mark off the digits into periods of 2, beginning 
from the right. Here there are three periods 25, 56, 10. 

2nd Step. The greatest sq. number contained in 10 (the 
lBt period counting from left) is 9. Subtract it from this 
period. Place the root of 9 i.e., 3 in the quotient. 

3rd Step. Bring down the next period 56 and our new 
dividend becomes 156. 


300 

2x3004-20 =620 

2(3004-20)4 5 =645 


325 

10 56 25 
9 

156 

124 

3225 

3225 
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• 4th ? tep \ MuIti P ] y the roofc figure already found by 2. 
1ms produet is 6. It becomes the trial divisor and the trial 
dividend is 15. The quotient is 2. We place 2 as the second 

“f 1 * ro< ? tan< l also annex 2 to the trial divisor'making 

it 62. Now multiply 2 by 62 and subtract the result from 156. 

oo • ^ Step. Now the trial divisor is 64 obtained by doubling 
32 in the root, and the trial dividend is 322. The quotient is 5 
which becomes the last digit of the i*oot and is also annexed to 
the trial divisor making it 645. Now 5 x 645 = 3225. Subtract 

it from 3225 There is no remainder Hence the required 
square root is 325. 

$§1*3 Zero in the root- 

Ex. 2. Extract the square root of 1985281. 

1 1 98 52 81 (1409 

24 98 

96 

2809 25281 <-Mark this step 

25281 

X 

^P°Note. The trial divisor 28 does not divide into 25, therefore 
the next digit in the root is 0. Don't forget to put this zero in 
the root and also at the end of the divisor. 

4. Square root of a decimal. 

(•i' 2 =oi y-oT = *i 

(9) a —*81 ... y-81 = -9 

(*16) 2 = *0256 y-0256 = ’16 

(l*51 a =2*25 .*. y*25 = 1*5 

(•001 ) 2 = *000001 .*. V *000001 = '"1 

A study of the above results shows us that 

(1) the square of any decimal must contain an even number 
of decimal places and 

(2) the number of decimal places in the square will be 
double the number of decimal places in the square root. 
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Ili^Hence in finding the square root of a decimal we mark 
off periods of two digits beginning from the decimal point. 

Ex. 3. Find the square root of *45321. 


Ilif'Note 1. Here we have to affix a 6 
0 to make the number of decimal 
places even 127 

Note 2. Even after bringing 
down the last period ( 10 ) we find 1343 
there is a remainder. 

$^"Now we may annex pairs of 
zeros and carry on the process to 


45 32 10(*673 
36 


932 

889 

4310 

4029 


281 


any number of decimal places. The farther the root is carried 
the greater is its accuracy. 


5irCreat_care should be taken in finding the square root 

of *4. v /*4 is not equal to *2. To find the sq. root of *4 we 

must write it as 40 (t.e., make the number of decimal places 

even). Similarly we must write *9 as *90 before finding its 
sq. root. 6 


5. Sq. Root of a Vulgar Fraction. 

Case I. When the denominator of the fraction is a perfect 
square. r 


Ex 4. Find the square root of 


Sol. (t) 


(n) 

0*0 


W 


16_ 
49 
/ 16 


V16 


(in) 


9 


'Z 49 V 49 7 • 

/in /w_e_i 

■y 25 -/ 25 5 ~ 5' 

IT _V2 /2 1-4142 

✓ 9 ye - 3 ~3~ 



=*4714 nearly. 

^“Some useful roots to remember. 
✓2=1-4142-... 

✓6=2-2360. 


✓3=1-7320. 

✓6=2-4494. 
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Case II. When the denominator is not a perfect square. 

4 

Ex. 5. Extract the square root of 1 — correct to 4 places 
of decimals. 

1st Method. By actual division. 


1- = 157142857... 


1 


.*. the reqd. root =1*2535 


1*57 14 28 57(1*2535 

1 


22 

57 

245 

44 

1314 

2503 

1225 

8928 

25065 

7509 

141957 

125325 



16632 


KS*2nd Method. By multiplying both numerator and 
denominator by such least number as will make the denomi* 
nator a perfect square. 

1-— = -^ (Express the mixed number as an improper 
fraction. 

I TI _ /ll x7 = V1 

7x7 ,/7 x7 ' 


V 77 _ 8*7749 
"7 7 


= 1*2535. 

Mote. The sq. root of 77 has been found by the General 
Method. 

Ex. 6. Find the square root of : 

... 1 .... 1 .... 32 

(0 ... (»*) 


(0 


6 

/ L= 

ye y0x6 


8 


/1 x 6_ y 0 


(»’) 12 - 
2-4194 


6 6 

=•4082 nearly. 
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wi j\ 


= /1X2_ V 2 _ y 


%/8x2 yi6 
1-4142 

—-— = 3535 nearly. 


(in) 


/ 32 


/ 8 


y 


12 y 3 

to its lowest terms- 

/8x3 = ■/24 _ 4*89897 

"V 3"x3 3 3 

= 1-63299. 


Here we have reduced the fraction 


Ft 7. Evaluate 


((&Value = 


Ans. 


I 16j9 

y ns 6* 

= / 169_13 

y 1156 34* 

Ex. 8. Find the least number which must be subtracted 
from or added to 4541 to make it a perfect square. 

67 

(*) Finding the sq. root we have 6 
a remainder 52. 

/. 52 is the smallest number which 127 
must be subtracted from 4541 to make 
it a perfect square. 


45 41 
36 
941 
889 ^ 

52 


( 


MM the 8mallest number to be added is 
(4624—4541) or 83. 

Ex,9 * u f md th , e number whose square is equal to the 
difference between the squares of 3973 and 2877. 

The reqd. no. = y(3973) a -(28777 2r ~ 

= y (3973 + 2877)13973-2877) 

= >/6850 X1096 


= y2x 5x5x137x2x2x2x137“ 

=2x2x5x 137=2740. Am, 

10 - A genial formed his men numbering 273650 into 
a B 0 l.d square and found that he had 121 left. Of how many 
men did the front consist ? any 
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No. of men in the solid square=273650—121 

=273529 

No. of men in the front ='/273o29=523 


Exercise 42 


I. Find by factors the sq. root of : — 

I. 576. 2. 1089. 3. 31696900. 

II. Sq- root by the General Method. 

A. Whole numbers which are perfect squares. 

Find the sq, root of : 


4. 29241. 5. 126736. 6. 339889. 

7. 881721. 8. 204633025. 9. 850058184196. 

B. Whole numbers which are not perfect squares. 

Find the sq. root of : 

10 . 5 correct to 7 places of decimals. 




if 

7 


• > 


f» 



99 99 

99 If 


C. Square root of decimals. 

1. Perfect squares. 

13. 5625. 14. 73-96. 15. 1*3689. 

16. 295 84. 17. 172*3969. 18. *64336441 


Zeros in the beginning. 

19. *0000811801. 20. *00011025. 21. *00006241. 

^ 3 ^ 3 . When zeros are to be affixed. 

29. *049 correct to 4 places of decimals. 

23. '001 „ „ 4 „ „ „ 

24. 152*49025 „ „ 3 „ „ „ 

25. 531*065 „ „ 5 „ „ 

D. Square root of recurring decimals. 

26. *027 to 4 places of decimals. 



< 161 ) 


27. *5 to 3 places of decimals 

28. ' 434 02t to 3 „ „ „ 

E Square root of Vulgar fractions. 

22. 5- correct to 3 places of deoimals. 

O 


30. 


31. 


11 

7613 
2048 


99 


6 


99 


„3 


99 


99 


>9 


99 


F. Square root of mixed numbers 
squares- 

32. 146^. 33. 84^. 


are perfect 


34. 17 


8 

49* 


35. 2329 


120 

361* 


2. Square root of mixed numbers which are not perfect 
squares. 

2 

36. 5-g correct to 4 placeB of decimals, 

37. 3^ „ 3 


10 ” 

G. Evaluation. 

Find the value of. 
/44-1 
V 84‘1 

/ 7.21 

44 


•> »» 


38. 


41. 


39. j-h 

764 


40. 


/ 28.9 
✓ 108-9 


7 14 ii x 4*1 <™> 


55 20 

H. Miscellaneous. 


42. Simplify igx /8-1 correct to 3 places of deci- 
male. 

43. Extract the sq. root of 9-f _ 


1 


1 + 


7+i 
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a a ip* j , i , *0253 x *365 : , 

44. Find the eq. root of-— correct to 5 places of 

decimals. 

45. Find the value of * + correct to 2 places of deci¬ 


mals. 


l-V 01 


46. Extract the sq. root of 1 — (‘00135)®. 

47. Calculate to 5 places of decimals the sq. root of 
l-K‘067) 2 . 

48- Which is the greater of and / and by how 

ioo y is 

much ? 

(The answer to be true to 2 significant digits). 
Problems. 


Subscriptions. 

49- The subscription of a certain fund amounted to 
Rs. 229, 11a. and each person subscribed as many pies as 
there were subscribers altogether. Find the number of sub¬ 
scribers. 

50 . An excursion party of boys is formed, each boy 
contributing as many annas as the number of boys forming the 
party. If the total collection of the contributors is Rs. 95, la. 
find the number of boys in the party. 

51 . A number of ladies lunching together spent as many 
pence each as there were ladies. The total amount spent was 
£3, 9 d. How many ladies were there and how much did each 
contribute ? 

B. Square Fields. 

52. A square field has an area of 34969 sq. yds. Find its 
perimeter. 

$3^*53. Find the cost of erecting a fence round a sq. field of 
10 acres at 4a. 6p. per yard. < 

54 . The cost of levelling and turfing a square cricket field 
at 4 as. a sq. j’d. is Rs. 110,4a. Find the cost of enclosing it 
with an iron railing at Re. 1, 5a. 4p. per yd. 
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: 55. Trees ( are to be planted along the perimeter of a square 

park whose area is 627264 sq. yds. The distance between eaoh 
tree and the next is to be 24 yds. there being a tree in .\e$oh 
corner. Find the number of trees required. 

C. A general and his army. 

56.' A general can draw up his regiment of 8649 men in 
the form of a solid square. What is the number of men in the 
front ? • ■ ,. 

, 57- A general wishing to draw up his 18880 men in the 
form of a solid square found that he had 111 men over ; dihcf 
the number of men in the front. ; • 

D. Least Number. 

58. (a) Find the least number which must be subtracted 
from 4215 to make it a perfect square. 

• • • • r 

(6) Find the least number whichjmust be added to 4216 
to make it a perfect square. 

O'*59. (a) What are the prime factors of 45090045 and what 

is the smalest number by which it must be multiplied to make 
it a perfect square ? 

(6) By what least number must 190512 be divided to make 
it a perfect square. 

60. Find the least number of 6 digits which is a perfect 

Bquare. . : ' ' 

E. Miscellaneous. 

61. Find the greatest number of 7 digits which is a 
perfect square. 


62. Find the nearest integer to 12345 which lb a perfect 
square. r 

. ^ at 18 the number whose , square is equal to the 
ainerence between the squares of 6467 and 4683 ? 


64. What is the number whose square 
difference of the squares of 7582 and 3568 ? 


is 


(Patna 1931). 

equal to the 


. . 65,. What is the number whose square 
of the squares of 2877 and 2740 ? ' 


is equal to the sum 

• v \ • % . « 


I 
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* 


564 


66 . What number multiplied by 
220 
289 ' 


itself will give 


67. Find the smallest number which is a perfect square 
and contains 7936 as a factor. 

£3^68. A certain number of boys spend Rs. 31, 11a.; each 

spending thrice as many annas as there are boys altogether. 
Find the number of boys. 

IS*69. How many whole numbers are there between 2200 and 
2400 which are perfect squares ? 

7- The cube root of a given number is that number which 
raised to the third power gives us the given number. The cube 
root of 8 is 2 and the cube root of 216 is 6. 


It can be briefly represented thus : 

4/8-2,4/216=6. 

Cube root by factors. 

Ft 1. Find the cube root of 46656. 

46656 = 2x2x2x2x2x2x9x9x9 

= (2 x 2 x 2) x (2 x 2 x 2) x (9 x 9 x 9) 
= 2 3 X 2 3 x 9 3 = (2 x 2 x 9) s 

'.\ y46656=2x2x9=36. Ans. 


2 1 

46656 

2 1 

28328 

2| 

11664 

2 1 5832 

2 1 

2916 

2 

1458 

9 

| 729 


9 ! 81 


9 


An important example. 

Ex. 2. Resolve 1800 into prime factors ; and hence find 
the smallest number by which it must be (a) multiplied and 
(6) divided, to make it a perfect cube. 

1800=2x2x2x3x3x5x6 

=2 8 x 3* X 5 2 . 

In order that a number may be a perfect cube every prime 
factor must occur three times. 
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Hence (a) the number must be multiplied by 3 X 5 or 16 to 
make it a perfect cube. 

(6) It must be divided by 3» X 5” or 225 to make it a perfect 

cube. , . * 

Note. The fourth root of a number is the equare root of 

ite square root. 

Cube root of a vulgar fraction 
Ca*c I. When the numerator and denominator are both 


perfect cubes. _ 

F . ML = l 4 =4 t . Ana, 

“• 3 * y 81 27 4/ 27 3 5 

Case II. When the numerator and denomina 1 


both) are not perfect eubes. 

Rule. Convert the fraction or mixed number into a deoi 
mal and extract ite sq. root as explained before. 


Exercise 43 

Find the cube root of;— 


1. 250047. 

2. 

681472. 

3. 64872. 

4. 

69934528. 

S. 20570824. 

6. 

1064332261. 

Find the cube root of: — 


— 

7 ^ 

'* 125 \ 

8. 

2 43 
^ 343 # 

g 1 

* 1331 

10. 

56 

189 * 


£711. By what smallest numbers must the following numbers 
be (o) multiplied and ( b ) divided in order to make them perfect 
oubos i —- 

, (») 34300. (ii) 2286144. v (iit) 3676375. 

Surds.' 

‘ The following simple results may be remembered 

1. y*X‘/* = * _ y3X'/3«3 

% </zxJy=* y/xxy /3Xv/7=^21. 
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9 

Vt » \ • 4 % ^ • 

3- (Vs+ Jy) (/s— Jy) = a;— y 

: # , (>/7+/5)(/7-/5) 

Fractions with surd denominators. 

1 


= 7-5 


Ex. 1. Find the value of 


_1 

V2 


V2 


_1_ V ' 2 _✓£_ 1-4142 

V2 x v 2 ~ 2 ~ 2— 7071 ■ 


FV 9 v /7 ' r V " 6 

‘ >/7-/6* 

Sol ^ 74 ~^ 6 = v /7 ±y6 /7+/6 

, y/7—V6 /7-+6 X /7 + /6 * 

(%/7 + /6) a — 

= ~ 7_6 = 7 + 6 + 2/42 

= 13x2/42 = 13 + 2x6*4807 = 259614. 

Exercise 44. 

Evaluate the following expressions to three decimal 
places : — 

2 . 1 


1. 


1 

/3 

1 

V7 

4 

/ 6-1 


5. 


8 . 


/5 ' 

1 

78” 

/3 + /2 
/3-/2‘ 


3. 


6 . 


1 

✓«; 

6 


4/3 ’ 

9 _/3+/5 


10 . 


/6-/3 

/3+/2 /3-/2 „ , 

~ /3^.y^2 *° * P* aces °* decimals. 

/ / 2+1 


11. Simplify 2 places of decimals 

(Calcutta). 

12. Find the square root of 2—/3 to two places of 

decimals. _ (Punjab 1917), 

13. Find the value of A-AELcorrectly to 2 places of 

1 — /‘l, v „ .. 

decimals. v (Punjab 19l8) 
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CHAPTER XV. 

The Unitary Method and Chain Rule. 

I^FA. Questions containing only one pair of similar terms. 

Let us consider the following example. 

Ex. 1. 13 yds. of velvet cost Rs. 54, 7 a. ; what will 3 yds. 

cost * 

Cost of 13 yds. of velvet=Rs. 54, 7a. ; 

„ „ 1yd. „ „ =(Rs. 54, 7a.)-M3-Rs. 4, 3a. 

„ ), 3 yds. „ „ —(Rs. 4, 3a.) x 3=Rs. 12, 9a. 

Note. In the above example cost of 13 yds. of velvet is 
given and we have found the value of one yd. by compound 
division. After this we have found the value of 3 yds. by com¬ 
pound multiplication. 

g^The method in which the value of a unit is first deter** 
mined and then the value of the given quantity, is called the 
Unitary Method- 

As the student will see, each example such as above has 
two parts statement and question. In the above example c 13 yds. 
cost Rs. 54, 7. is the statement and ‘what will 3 yds. cost ? is a 

question. 

The following points may help the students in solving prob¬ 
lems of the above kind. 

(1) Find out the quantity in terms of which the answer is 
to be obtained. 

% 

§3p*(2) Now arrange the statement in such a way that the 

quantity in terms of which the answer is to be obtained' 
comes on your right-hand side. 

J3^*(3) -Now f° r every quantity in the statement you will get 

a quantity of the same kind in the Question part. Connect 
them crefully on your left-hand side (i. e., connect yds. with- 
yds. hrs. with hrs., Rs. with Rs , men with men.) 

§2Tlf you are intelligent enough to decide whether to divide 

or multiply in a particular case, you will get the correct 
answer. 
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Note. In the above example length and price are so 
related that if length is multiplied by a certain number the 
price is also multiplied by that number, and if the - length is 
divided by a certain number the price is also divided by the 
same number. Such quantities are said to vary directly. 

^ 15 °* a carg0 be Worttl 6500, what is the 
value of of the cargo ? 

13 

Cost of j- of the cargo =»Rs. 6500. 


Cost of the whole 
4 


=Rs. 6500 x 


Cost of 


» H 


M 


=Rs. 


6500 x 15 x 4 


13x5 
=Rs. 6000. 


Exercise 45. 

B r l When the statement is just in the beginning of the 
problem. 

(3TA. When the statement is not to be rearranged. 

1. If 43 yards of silk cost Rs. 96, 12a., what will (a) 1 yd. 
(6) 18 yds. cost ? 

2. If 33 reams of paper cost Rs. 72, 3a , what is the price 
of 13 reams ? 

3. If the fare for 146 miles be Re. 1, 8a., 4p., what will it 
be for 63 miles ? 

4. The rent of 13 acres is £ 14. 19s. what is the rent of 30 

acres ! 

5 A horse goes 5 miles in 48 minutes. How long will it 
take him to go 1430 yds. ? , ' 

6- If 3 tons 8 cwts. cost £3. 8s. 10d., find to the nearest 
penny the cost of 1 cwt. ? 

7. If ^ of a cargo be worth £561, lls., what is the value 

2 

of of the cargo ? 



4 

l 
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8. If — of an estate be worth £18291, what is the value 

32 

° f iS° fit? 

9. If 46^ acres can be mown in 28 days, how long will it 

o 

' 3 

take to mow 33- acres ? 

4 

(^*B. When the statement is to be rearranged. 

10. A man earns £138, 16s. in 51 days. What will he 
earn in 85 days ? 

11. If 47 articles can be bought for Rs. 10 , 4a. 6p., how 
many articles can be bought for Rs. 8, la. 6p. ? 

12. If 44 cows eat as much as 28 oxen, how many cows will 
eat as much as 63 oxen 1 

13. If 60 men can reap 16 acres in one day ; how many men 
will reap 60 acres in a day ? 

14. If a railway journey of 176 miles 1 furlong takes 7 krs. 

2 min. 42 sec. what is the rate per hour 1 

15. If 23 horses consume 3 mds. 18 srs. 4 oh. of corn, how 
many horses will consume 8 rncls. 13 srs. 4 ch. ? 

I^II. When the statement is given at the end of the prob¬ 
lem. 

16. What is the value of 981 pins at the rate of 4d. per 
gross ? 

^*17. What should be a man's salary from May the 7th to 
July the 18th inclusive, at the rate of £447, 2s. 6d. a year 1 

18. How long will a journey of 14 miles 6 furlongs take at 
the rate of 3 miles 2 furlongs 16 poles in 49 min. 30 seo. ? 

(^Miscellaneous. 

19. If 22 ohests of tea weigh 3 tons 12 cwt. 1 qr. 4ft., 
how many ohests of the same size, will weigh 4 tons 2 cwt. 0 qr. 

16 ft 1 k • i | l I . ! -11 i.I . . S 
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£^20. If 9 horses and 32 sheep eat the grass of 9 acres in 

a certain time, how many acres will be sufficient for 10 horses 

and 11 sheep for the same time supposing a horse to eat as 
much as 4 sheep ? 

21 ' I f 21 chairs and 3 tables cost Rs. 281, 12a. ; find the 

cost of 28 chairs and 9 tables ; the cost of 14 chairs being equal 
to that of 6 tables. 


22. If the wages of 4 men be equal to those of 5 women, 
what will 27 women earn in a day, the daily earnings of 10 men 
being Rs 2, 5a. 6p. ? 6 

Ez- 1. If 4 men can do a piece of work in 10 da vs, in how 
many daj s can 1 man do the same work ? 

t ^It is as clear as broad day-light that one man will take 

longer rime than 4 men to do the same work. (Here 4 times 
the time taken by 3 men) we shall proceed as follows : 

1st Step. 4 men can do a piece of work in 10 days 
2nd Step. 1 man „ „ „ „ „ 10x4 days. 

K^But bear in mind that if the price of 4 articles is Rs. 10, 
the price of one article will be equal to Rs.^ (». e. Rs. 2i). 


Ex. 2. In how many days will 5 men do the work men¬ 
tioned in the above question ? 

Here too it is not difficult to see that 5 men will will take 
less time than 1 man to do the same work. As the answer is 
going to be less .*. we will divide the No. of days by 5. 

Continuing the process we have 


3rd Step. 


5 men can do the work in 


10 x 4 
5 


days=8 days. 


Hence the solution of the above two examples combined to¬ 
gether will stand thus 

4 men can do a piece of work in 10 days 
1 man „ „ ,, „ „ „ 10x4 days 


5 men 


99 99 


99 


99 99 


10X4 

„ —=8 day8. 


Note. In 
men is divided 


the above example we find that if the number of 
by a certain number the number of days is 
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multiplied by the number (see 2nd step) and if the number of 
men is multiplied by a certain number the No. of days is 
divided by the same number (see 3rd step). Such quantities 

are said to vary inversely. 

Es«3. A fort had provisions for 1560 men for 72 days. 
After 9 days they are reinforced by 195 men. How long would 
the food last at the same rate 1 ! 

£3? Total no. ofynen=1560+195 = 1755 ; 

Remaining days=72—9=63. 


The food left would last 1560 men for 63 days. 

1 man lor 63 X 1560 days. 

r 63x1560 , 

175d men for —days 


>9 


9 » 


9 > 


n 


1755 


= 56 days. 


Ex. 4. A besieged town has provisions to last for 5 weeks. 
Its population is 28800. How many people must leave in order 
that the provisions may last for 9 weeks ? 

For 5 weeks the provision would last 28800 men 

„ 1 week „ „ ., „ 28800x5 men 


„ 9 weeks 


28800 X 5 
” " 9 


men. 


= 16000 men. 


Hence (28800 — 16000) i. e., 12800 men must leave the 
town. 

Ex. 5. If 6 men or 7 women take 19 days to do a certain 
piece of work, how long will 15 men and 17 women take to do 
the same work ? . 

7 

5 men=7 women ,Vl man=—- women. . 

5 

7 

15 men= — X 16=21 women, 
o 


4 

t • 


16 men+17 women=21 women+ 17 women=38 women. 
7 women can do the work in 19 days 
1 woman „ „ „ „ 19x7 days. 


38 women 


19x7_7 
38 2 ~ 


1 

2 


3—' days 



99 >9 99 M 


*9 
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Hard Nat to Crack. 

Ex. 6. A garrison has provisions for a certain number of 
days. After 15 days ~ of the men leave and it is found that 

o 

the provisions will now last just as long as at first, how long 
was that ? 

If - - of the men had not left the provisions would have 
lasted for (total No. of days —15 days^ more. 

But the provisions last for just as long as at first i.e. for 
15 days more. 

So we conclude from this that i of the men eat for 15 

5 

days the food which J of the men would have eaten in (total 
No. of days—15 days) 

4 

g of the men eat some food for 15 days 

1 

5 ” ” 

Hence (the total No. of days - 15 days)=60 days. 

Adding 15 days to both the sides we have the total No. of 
days=60-1-15 = 75 days. 




the same food for 15x4=60 days 


Exercise 46. 


I. Men and Work. 

1. In bow days can 38 men do a piece of work which can 
be done by 95 men in 30 days ? 

2. If 18 men can reap a field in 12 hours, how many men 
could reap in 8 hours ? 

3. ' If 18 horses can eat a certain quantity of hay in 115 
days, how many horses will eat the same in 46 days ? 

II. Provisions for men. 

4. A fort had provisions for 2400 men for 21 days How 
long will the provisions last if the garrison be increased by 400 

men ! 
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5. There are provisions for 198 men for 60 days: how long 
will they be sufficient for 165 men 1 

rg^6. A garrison of 540 men have food enough to last them 
44 day 9 i but after 7 days 126 men more join them. For how 
many days will the food last ? 

|S*7. A fort had provisions for 180 men for 5.) days. After 
10 days 45 men left the fort. How long would the food last at 

the same rate % 

8. A garrison of 3230 men having food for 40 days is be¬ 
sieged. After 21 days a reinforcement of 380 men arrives. How 
long will the garrison be able to hold out ? 

9. If 1360 men in a fortress have provisions to last 42 
days ; how many men more must come in so that the pro¬ 
visions may last 35 days only 1 

J^IO. A besieged garrison of 13750 men have provisions to 
last 5 weeks 1 How many men must be sent away in order that 
the provisons may last 11 weeks ? 

iSar’lII. A. The word Or*. 

11. If 3 men or 5 women take 17 days to do a certain piece 
of work, how long will 7 men and 11 women take to do the 
same work ? 

12. 24 oxen or 36 cows consume in 12 days a certain 
quantity of grass, how many days will it take 4 oxen and 12 
cows to eat the same quantity 1 

13. 2 men or 3 women or 4 boys can do a piece of work in 
39 days; in what time will 4 men, 9 women and 6 boys 
together do it ? 

t3*B. The word ‘And*. 

14 If 4 men and 3 boys can do a piece of work in 16 days 
in how many days will 8 men and 4 boys do the same work; 
being given that the work of 2 men equals the work of 3 
boys \ 

15. If 10 men and 5 women can do a piece of work in 
21 days, and the work of 4 women equals the work of 3 men, 
in how many days could 1 man and 1 woman together do the 
work? 
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IV. Carriage of goods. ' >• 

16. If the carriage of 105 lbs. for 180 miles cost a cer¬ 
tain sum, how much will be carried 126 miles for the same 
money i 

VI. Harder Questions. 

17. A garrison has provisions for a certain number of 

days. After 18 days -g- of the men leave, and it is found 

that the provisions will now last just as long as at first. How 
long was that ? 

18. A fort has provisions for 41 days ; after 5 days a 
reinforcement of 150 men arrived and food then lasted only 
27 days. How many men were there in the fort ? 

19 A contractor undertakes to do a piece of work in 
21 days and immediately employs 24 men. At the end of 
15 days the work is only half done ; what additional number 
of men must he employ to finish the work in time ? 

fjgf’S. Questions containing two or more than two pairs of 
similar terms* 

Ex. 7. If 27 men working 7 hours a day can do a piece of 
work in 38 days ; in how many days will 14 men working 
9 hours a day finish the same ? 

I 

Sol. 27 men working 7 hrs. a day finish in 38 days. 


1 man .. 


„ 38x27 days. 

1 man „ 1 hr. „ 


„ 38 x 27 x 7 days. 

14 men 


38x27x7 , 

” 14 da ys. 

14 men „ 9 hrs. „ 

Ji j 

38x27x7 , : 

” 14x9 day8 ’ 



=57 days. 

Ex. 8. If a man can perform a 

6 days of 11 hrs. each, in how many 
he perform a journey of 460 miles ? 

journey of 253 miles in 
days of 8 hrs. each will 

Travelling 11 hrs. daily 253 miles require 

6 days. ;, j 

1 hr 

>> * L±L * » >j a 


6x11 days ./ 
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Travelling 1 hr. daily 1 mile requires 


6x11 


day 8 




8 hrs. 


ft ft tf 


ty 


t> ff 


yf 


460 „ require 


Exercise 47. 


253 

_ 6x11 
253x8 
6x11x460 


days 


days 


253x8 

= 15 days. 


$3^ I. No. of days. 

1. If 27 men can do a piece of work in 18 days working 

7 hrs. a day, in how many days will 42 men finish the same 
working 9 hrs. a day ? 

2. If 45 men can do a piece of work in 14 days working 

8 hrs. a day, in how many days could 72 men do half the work 
working 7 hrs. a day ? 


D. No. of hours. 

3. If 30 men can do a piece of work in 14 days working 

9 hrs. a day, how many hrs. a day must 35 men work to do the 
same m 18 days ? 


No. of men 

4. If 35 men can do a piece of work in 8 days of 12 hrs 

each, how many men will be required to finish the same in 
21 dayB of 8 hrs. each ? 

5. If 35 men can earn £9. 7s. 6 d. in 8 days, how manv 
men will earn £22, 10s. in 7 days at the same rate ? 

lH^iy.' Consumption of articles. 

6. 12 fires burning 9 hours a day consume 6$ tons of coal 

in 25 days. How many such fires burning 8 hours a dav 
consume 18 tons in 30 days ? v y 


, 7 i 4 furnaces consume 11 tons of coal in fil hours how 

long will 9 furnaces consume 18 tons ? 

?* ¥ 2 * § as burners which are lighted B.houra. every 
evening foi 25 days consume a quantity of - gas. which- costs 

Rs. 7, for how long can 14 burners be lighted 5 hours every 
evening at the same cost ? • • • ^ 



( 176 ) 


/ 


9. If 24 horses consume 27 bushels in 45 days, how long 
will 21 bushels last 35 horses ? 

5^ t V. Bu i ld ing a wall or digging a trench- / 

. 10- If 40 masons build a wall 52 ft. long, 2 ft. thick and 
10 ft. high in 18 days, in how many days will they build a 
wall 65 ft. long, 4 ft. thick and 12 ft. high ? 

11. If 36 men build a wall 900 ft long 12 ft./ high and 

21 inches thick in 24 days working 6 hours a day ; how thick a 
wall could 16 men build 980 ft. long. 15 ft. high in 28 days 
working 8 hours a day ? i 

12. If 40 men dig a trench 200 yds. long, 5 ft. wide and 
6 ft. deep in 7 days, how many men will dig a trench 125 yds. 
long# ft. wide and 3 ft. deep in 10 days ? 

» 

13- If 25 men can dig a trench 550 yds. long '8 ft. wide 
6 ft. deep in 30 days of 12 hours each, in how many days will 
35 men dig another trench, one mile long 7 ft. wide, 5 ft. deep 
working 10 hours a day ? 

»*VI. Loaf. 

14. If a two-penny loaf weighs 9 oz. when wheat is 5«. a 
bushel, what should be the weight of a six-penny loaf when 
wheat is 4 8. Qd. a bushel ? 

^VIl. A. the word. ‘Or* 

15. If 3 men or 5‘women can manure a field of 3 acres 
in 45 day8 working 4 hours a day, in how many days will 9 men 
and 10 women manure another field of 5 acres working 5 hours 
a day ? 

16 If 8 horses or 12 oxen can eat 30 maunds of hay;in 
5 days, how long will it take 9 horses and 4 oxen to eat 
42 maunds of hay ? 

17. If 7 men or 12 boys can sow 32 bighas in 12 days ; 
working 10 hours a day, in how many days of 9 hours each can 
14 men and 6 boys can sow a field of 40 bighas ? 

$iTB. The word‘And’ 

18. If the wages of 9 men for 20 days amount to £135, 
what will be the wages of 10 men and 12 women for 18 days ; 
supposing one man to do as muoh work as 2 women ? 
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19. If 3 men, 4 women and 6 boys can do a piece of work 
in 20 days working 5 hours a day, in how many days will 4 
men, 6 women and y boys do the same work working 7 hours 
a day, supposing 1 man to do as m-.ch work as 2 women and 
2 women to do as much work as 3 boys \ 


Q. Miscellaneous. (Harder Questions). 

20. If 7 reams of paper are required for 875 copies of a 
pamphlet of 22 pages, how many reams will be required for 
1000 copies of 33 pages each, a page of the latter being 2 
size of a page of the former ? 5 5 ne 

^*21. If the cost of printing a book of 420 leaves with 24 
lines on each page and on an average 3 words in each lm« C 
£27, find the cost of printing a book with 299 leaves 28 lin^ 
on each page and 12 words in each line. ' 68 

22. A novel occupies 420 pages with 45 lines in each nave 
and an average of 12 words in each line. If a new type i a S 
which permits of two more words on the average being pr S 

in each (me and five more lines in each paee hn„ i d 

pages will now be required ? P g > ow many 

A needle-women can finish a piece of work in gl 

days of 6| hours each, how long will it take 13 women £ dT 
3 such pieces of work if they work 12 hours a day ? to d ° 

24. A copyist can transcribe 5 pages of a certain i • 

t men working on?y^half *** 

rapidly to copy 30 pages of another book, the p g ages of which 

contain i as much again as those of the former ? “ 


CHAIN RULE. 

The method by which we find how much of the last tin a 

SS ttOaei ™ q-i ‘ y0fthefc!tW «. eined i n he 

Its application. This method is used in solvi™ 

examples in which a series of quantities of different kind« h ° S0 

bo connected that a quantity of the first kind is equaf to a 

certain quantity of the second kind, and a quantitv if^i. 

second kind is equal to a certain quantity of the third and so 


• r 
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SiT mportant points to be remembered. 

1. The relations that exist between several quantities are 
to be expressed in the form of equations. 


(gf*2. See that the given quantities form a ‘Chain’ in this 
way ( i.e. t the quantity on right-hand side of one equation should 
be of the same kind and denomination as that on the left-hand 
side of the next equation. 


3. The unknown quantity is to be denoted by x. 

K5"4. It matters little whether the unknown quantity is on 
the right side or on the left side of an equation. The important 
point to be kept in view is this that the chain should be 
perfect (see 2). 

5. Divide the product of the numbers in that column 
which does not contain x by the product of the numbers in 
the other column which contains x. The quotient will give us 
the value of x. 

Ex. 1. 3 chairs cost as much as 14 benches, 11 benches as 
much as 2 tables, 7 tables as much as 3 sofas. If the cost of 9 
sofas be Rs. 297, find that of a chair. 

3 chairs = 14 benches 


11 benches = 2 tables 


7 tables = 3 sofas 


9 sofas = Rs. 297 


x rupees 

14x2x3x297x1 
3x11x7x9 

Ex. 2. If 7 lbs. of tea be worth 4 lbs. of coffee, 
coffee be worth 3 lbs. of sugar and 8 lbs. of sugar 
36 lbs. of rice, how many lbs. of tea may be given in 


= 1 chair 
= Rs. 12. 


for 12 lbs. of rice ? 

7 lbs. of tea = 

6 lbs. of coffee = 

8 lbs. of sugar = 
12 lbs. of rice = 

7x6x8x12 


• • 


4 X 3 X 36 


4 lbs. of coffee 
3 lbs. of sugar 
35 lbs. of rice 
x lbs. of tea. 


5 lbs. of 
be worth 
exchange 


x= 


8 lbs. 
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Exercise 48. 

Cost. 

1. 1. If 3 horses are worth 5 cows, and 2 cows are worth 

9 sheep, and one sheep is worth Rs. 24, what is the price of 
one horse ? 

2. If 21 chickens cost as much as 4 ducks, 5 ducks cost as 
much as 3 geese and 12 geese cost as much as 7 turkeys, what 
is the price of a chicken when a turkey costs Rs. 10 ? 

3. If 5 horses are worth 7 camels, 14 camels are worth 
95 sheep, 57 sheep are worth 10 bicycles, and 80 bicycles are 

worth 3 motor cars, what is the price of a horse if a motor car 
costs Rs. 3200 ? 

, 9 

4. If 7 cups cost as much as 5 plates, 9 plates as much as 
28 spoons, 175 spoons as much as 3 kettles, and one kettle as 

much as 7 dishes, what is the price of a cup if a dish costs 

10 annas ? 

5- What is the price of a horse when 153 geese are worth 

45 sheep, 285 sheep are worth 119 calves, 225 calves are 

worth 38 oxen. 70 oxen, are worth 27 horses and one goose is 
wor:h Rs. 2 ? 


6. 7 oranges cost as much as 3 apples, 5 apples cost as 
much as 14 mangoes, 9 mangoes cost as much as 20 plantains 
it 8 plantains cost 3 annas, what will an orange cost ? 

How many. 


n. 7. If 9 lbs. of tea be worth 7 lbs. of coffee, 5 lbs of 
coffee be worth 3 lbs. of sugar, and 14 lbs. of sugar be worth 76 

30 9 lbs "ofriceT maDy bS ‘ ° f t6a may b6 giVGn “ exchan g® for 


..j,®* W 3 rupees are worth 8 francs, 5 francs are worth 4 
shillings, 9 shillings are worth 2 dollars, how many dollars are 
equivalent to Rs. 270 ? 


9. 2 peaches cost as much as 51 plums, 2 apricots ccfet 
as much as 3 plums, if 6 peaohes “are worth Rb. 2, 2as how 
many apricots could be had for Rs. 10 ? ' 

IH. 10. A gets Rs. 4 as often as B gets Rs. 5, B gets Rs. 7 as 
often as C gets Rs. 8, C gets Rs. 10 as often as D gets Rs. 21 
if A gets Rs. 3, 12as. what will D get ? ’ 
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11. A does in 5 days a piece of work which B can do in 
6 days, and B does in 9 days what C can do in 10 days, in 
what time will A do a piece of work which C does in 24 
days \ 

12- If 8 men earn as much as 9 women, 3 women as much 
as 4 boys and 13 boys as much as 14 girls. If a girl earns 13as. 
what does a man earn ? 

13. A runs 300 yds. while B runs 400 yds., B runs 500 
yds. while C runs 600 yds., how many yds. can C run while A 
runs 550 yds. ? 

IV. Harder Questions. 

14. If 9 lbs. of rice cost as much as 4 lbs. of sugar and 

14 lbs. of sugar are worth as much as 1} lbs. of tea and 2 lbs. 
of tea are worth 5 lbs. of coffee, find the cost of 11 lbs. of 
coffee if 2\ lbs. of rice cost 6£d. ( Bombay ) 

15. If 2 sheep be worth 185 fr., and 2 calves be together 
worth one-third as much as an ox ; also if 15 sheep be worth 

2 oxen and 55 5 francs be equal to £2, find how many calves 

can be bought for £25. ( F . V.) 

3 5 

16. If 1 _ yds. of cloth are worth — of a bushel of corn, 

and 12 yds. of cloth will fetch 4J dollars, what is the value of 
40 bushes of corn, a dollar being worth 4s. 2d. ? 

17. If 8 lbs. of coffee cost as much as 5 lbs. of tea and 

3 lbs. of tea as much as 32 lbs. of sugar, what is the price of 
each when 1 lb. of tea, 1 lb. of coffee and 1 lb. of sugar together 
cost 3s. 5£d ? 

18. A can copy 6 pages while B copies 5, B copies 15 
while C copies 12, and C can copy 4 while D copies 3. A who 
can copy 20 pages a day receives a book of 240 pages to copy 
and after doing a quarter of it calls in B, C and D to help him. 
When will the work the finished ? (F. U.) 
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CHAPTER XVI 


Ratio and Proportion. 

1 . The number of times one quantity contains another 
quantity of the same kind is called the ratio of the two 
quantities. 

Evidently the ratio of one quantity to another (of the 
same kind) is the fraction that the first quantity is of the 

other . 

Thus the ratio of Rs. 3 to Rs. 5 is determind by the 

3 • 2 
fraction -, of 2 yds. to 7 yds. by the fraction ~ . 

Common method of expressing the ratio- Place two 
points or a colon between the numbers compared, Thus the 
ratio of 3 to 5 may be written 3:5; the ratio of - to 7, 2 : 7. 

Note- The sign (:) used to denote ratio is derived from the 
sign of division (4-) the horizontal line being omitted. 

Note- In the ratio 3 : 5, 3 and 5 are called the terms of 
the ratio ; 3 is the first term and 5 is the 2nd term. 

The first term of the ratio is called the antecedent (that 
which goes before) and the second the consequent (that which 
goes after). 

In the ratio 3:5, 3 is the antecedent and 5 the con¬ 
sequent. 

Three points to be remembered. 

KS*1. The two quantities to be compared must be of the same 

kind. There can be no ratio between Rs. 5 and 6 books. 

\ 

<^”2. If the two quantities to be compared be not of the 
• same denomination, they should be reduced to the same de« 
nomination- 


Thus the ratio of 4 yds. to 5 feet cannot be expressed by 
4 : 5 but by 12 ; 5 lor 4 yds are equal to 12 ft. 

SiP*3. The ratio between two concrete quantities of the same 
kind is always an abstract number. Thur Rs. 3 : Rs. 5 is not 


Rs. — but simply 



% 
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Note. Since the value of a fraction is not altered by multi¬ 
plying or dividing both the numerator and the denominator 
by the same number, so the ratio, which is also a fraction 
is not altered by multiplying both its terms by the same 
number. Thus 

3:4 is the same as 6 : 8 
25 : 30 is the same as 5 : 6 

2. Kinds of ratio. The different relations existing bet¬ 
ween the antecedent and the consequent give rise to many 
kinds of ratio. 


(a) Ratio of Equality. If the antecedent=the consequent, 
the ratio is called the ratio of equality as 7 : 7. 

(t) Ratio of greater inequality. If the antecedent is 
greater than the consequent, the ratio is called the ratio of 
greater inequality as 5 : 3. 

(c) Ratio of less inequality. If the antecedent is less than 
the consequent the fratio is called the ratio of less inequality, 
as 3 : 5. 


( d) Inverse ratio. If 3 : 4 be the given ratio, them £ : £ or 
4 : 3 is called the inverse or reciprocal ratio. 

(e) Compound ratio. Ratios aTe compounded by taking 
the product of the antecedents for a new antecedent and the 
product of the consequents for a new consequent. Thus the 
ratio compounded of 2 : 3, 5:8, 9 : 10. 


2x5x9 
3x8x 10 



Answer. 


(/) Duplicate ratio. When the ratio 3:4 is compoun¬ 
ded with itself the resulting ratio 3 a : 4 2 or 9 : 16 is called the 
duplicate ratio of 3 : 4. 

Sub-duplicate ratio. */3 : y/4 is called the sub-duplicate 
ratio of 3 : 4. 

(g) Triplicate ratio. 3 3 : 4 3 or 27 : 64 is called the tripli¬ 
cate ratio of 3 : 4. 

Sub-triplicate ratio. 4/3 : f/4 is called the sub-triplicate 
ratio of 3 : 4. 

Ex. 1. What is the ratio of Rs. 5, 8a. 6p. to Rs. 13, 13a. 

3p. ? 
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Rs. 5, 8 a. 6 p. 1062p^ _ „ t 

The reqd. ratio = ^-^ 3 ^= 2 655p. “ * *""* 

Ex. Z Divide 352 into two parts such that one may be 
to the other as 2 : 9. 

If the sum of the parts be (2 -f 9) i.e., 11 then 1st = 2 

.. 1 


3f 


ft 


t> 


fP 


t> 


yt 


„ 352 


ft 


ft 


2 

» v 

11 

2x352 


11 


64 


/« 1st part = 64 and 2nd part = 352—64—288. 

Ex. 3. Find three numbers in the ratio of 2 : 3 : 4, such 
that the sum of their squares is equal to 3509. 

Let the numbers be 2x, 3x, 4 x. 

Now 4r ^ 4-9;E 2 -^-16z , = 29x 2 . 

29s 2 = 3509 or x* = 121 or x = 11. 

Hence the required number = 22, 33, 44. Arts. 


Ex. 4. If A : B =4:5: B:C = 6:7, C : D = 8 : 9 ; 
find A : B : C : D. 


A:B = 4:5 
B s C = 6 : 7 = 


G : D= 8 : 9 = 


1 


, 7 - 35 

1 • 6 6 

9 35 105 

1 : 8 _ X : 16 )■ 


.*. A:B :C: D= 4:5: 


35 105 


6 16 
=192 : 240 : 280 : 315 j 


Rule (a). Write down 
the first ratio in its 
original form. 

( 6 ) Change the other 
ratios in such a way 
that each antecedent 
becomes equal to the 
preceding consequent. 


Ex. 5. A greyhound pursues a hare and takes 7 leaps for 
every 8 leaps of the hare, but 5 leaps of the hound are equal 
to 6 leaps of the hare ; compare the rates of hound and hare. 

6 leaps of hound = 6 leaps of the hare 


1 leap „ 

= -5 » » 

>> 

7 leaps „ 

6 42 

= -rX7 or —. 
5 5 

leaps of the hare 

rate of hound 

42 

: rate of hare =— 

5 

: 8 = 42 : 40 


= 21 : 20 . 


. ( 
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Exercise 49 


Simplify the following ratios : — 

1. £3 : £5, 8s. 2. 1 ft. 3 in. : 1 mile. 

3. 361 :399. 

Compare the ratios :— 

4. 4:5 and 6:7. 5. 2 : 3 and 46 : 69. 

6. A walks 11§ miles in 2| hrs., B walks 1936 yds. in 
«13f min. What ratio do their speed bear to each other ? 

7. Find the ratio which § of £-7, Is. 5jd. bear to ’6 of 
£42, 10s. 10§d. (F. U.) 

8. Find the ratios compounded of :— 

(t) 13 : 14 ; 9 : 26 ; 7 : 15. (ii) 18 : 25 ; 45 : 14 ; 35 : 72. 

9. Find the duplicate ratio of (i) 7 : 9 (ii) li : If. 

10. The sum of two numbers is 209, and they are in the 
ratio of 3 : 8, find them. 

11. The sum of two numbers is 117, if one of them be f of 
the other, find them. 

12. Two sums of money are proportional to 7 : 9 ; the first 
is Rs. 15, 5a.; what is the other ? 


13. The sum of two numbers is 5—and there difference 

12 

is-jg. Find the ratio of the numbers. 

14. If A : B = 13 : 14, B : C=8 : 11, C : D= 21 : 26 ; find 
A : D. 


15. Jf A :B=9: 11,B:C=13: 14, find A : B : C. 

16. If A : B = 6 : 7, B : C=14 : 15, C : D=10 : 11, find 
A : B : C • D. 


PROPORTION. 


3. Consider the two ratios given below : 

1 st ratio 2nd ratio 

7 : 28 6 : 24 



e 

\ 
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or 


or ^ = ^7 


We can easily see that 7 is one-fourth of 28 and 6 is also 
one-fourth of 24. Therefore we conclude that tho two ratios are 
equal. 

Note. The equality of ratio is called proportion. 

The proportion may be written in three ways : 

7 : 28 = 6 : 24 

7 : 28 : : 6 : 24 is to 28 as 6 is to 24} 

7_6 

28 “24 

Note. When four quantities are so connected that the ratio 
of the first to the second is equal to tho ratio of the third to the 
fourth, they are said to be in proportion. 

Thus the numbers 7, 28, 6, 24 are said to be in proportion. 

The numbers 7, 28, 6, 24 are called the terms 7 is the 
1st term, 28 is the 2nd term, 6 is the third term, and 24 is the 

fourth term. 

Note. The first and fourth terms are called the extremes 
and the 2nd and 3rd terms are called the means - 

24 is also called the fourth proportional. 

4. First Great Truth of Proportion. 

If four quantities be in proportion, the product of the 
extremes is equal to the product of means. 

General Proof 

If 7 : 28 : : 6 : 24 

7_6 

28~24 

Multiplying each ratio by 

28 x 24 

~ X 28 x 24 = ^ x 28 x 24 
or 7x24=6x28 


then 


If a : b :: c : d 

,, a c 

then =t 

o a 

Multiplying each ratio by bd 


^xbd 

0 




or ax 6 = cxd 

Its Application Whenever any three terms of the pro¬ 
portion are given, we can always find the fourth. 

5. Three quantities of the same kind are said to be in 
continued proportion when the ratio of the 1 st to the 2 nd is 
equal to the ratio of the 2 nd to the 3 rd. . , . 
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The second quantity is called the mean proportional, and 
the third quantity is called the third proportional 

Thus 10, 8, 4 are in continued proportion for 16 : 8 : : 8 : 4. 
Here 8 is the mean proportional between 10 and 4 and 4 is the 
third proportional to 16 and 8. 


Ex. 1 Find a fourth proportional to the numbers 24, 21, 16. 
Let x be the fourth proportional, then 


24 : 21 = 16 : a; 



21x16 

24 


14. Am. 


Ex. 2. Find a third proportional to 6, 12. 

Here we have to find 4th proportional to 6, 12, 12. 

Let x be the third proportional then 

io v 12 

6 : 12 : : 12 : z \ x= —g— =24. Am. 

Ex. 3. Find the mean proportional between 7 and 63. 

Let x be the mean proportional, then 

7 : x :: x : 63 .*. x 2 =7x63 

or x= y/7x63 = v /7x7x9=21. 

Hence the mean proportional between two numbers is 
equal to the square root of their product 


Exercise 50. 

Are the following numbers or. quantities in 'proportion : — 
1. 8, 10, 36, 45. 2. 19, 23, 133, 161. 

3. Rs 3, 6a. ; Rs. 3, 15a. Rs. 4, 8a. Rs. 5, 4a. 

Find a fourth proportional to the following :— 

4. 16, 24, 28. 5- 5, 13, 15. 

Find the third proportional to — 

6. 8, 12. 7. 25, 1*5. 

Find the mean proportional to— 

8. 12,27. 9. 21,9|. 
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6.. Simple Proportion or tbe Rule of Three. 

The method of finding the fourth term of a proportion when 
the other three are given is called Simple proportion or the 
Rule of Three. 

Remember that (a) in every problem in simple propor¬ 
tion three terms are given and the fourth term has to be found 
out. 

(b) Two of the given terms are of the same kind and the 
third term is of the same kind as the required fourth term. 

(6) And the 2nd term is greater or less than the 1st accord¬ 
ing as the jourth is greater or less than the third (see Art 7). 

7. Second Great Truth of Proportion. 

Let us consider the proportion 4 : 28 : : 9 : 63. 

Here the 4th term is greater than the third, and the 2nd 
is greater than the 1st 

28 : 4 : : 63 : 9. 

Here the 4th term is less than the third, and the 2nd is 
less than the 1st. 

This is only one example. You may take any proportion, 
you will always find that 

the 4th term is greater than the 3rd, the 2nd must be 
greater than the 1st, and if the 4th is less than the 3rd, the 
2nd must be less than the 1st. 

Remember that it is on the basis of the above Truth that 
we arrange the terms in a problem of simple proportion. 

Kinds of Proportion, (a) Direct; (6) Inverse. 

Direct Proportion. In this kind of proportion the two 
quantities are so related to each other that if one of them is 
multiplied (or divided) by any number, the other is also multi¬ 
plied (or divided) by the same number. 

Ex. If 6 books cost Rs. 13, find the cost of 18 books. 

Here the number of books has increased 3 times, therefore 
the price will also be increased 3 times. 


J^Remember that more books cost 
books cost less money. Similarly 


more money and less 
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(a) In building a wall more length means more time or 
more cost. 

In carrying goods more weight means more cost, more 
distance also means more cost and so on. 

Inverse Proportion- In this kind of proportion the two 
quantities are so related that if one of them is multiplied by 
any number the other is divided by the same number and vice 
versa. 

Ex. If 5 men can reap a field in 21 days in how many 
days will 15 men reap it ? 

fS*Here the number of men has increased 3 times, therefore 
the number of days will be decreased 3 times. 

i^'Remember that in doing a piece of work more men means 
less time and less men means more time. Similarly 

KS*(a) In doing a piece of work less hrs. means more days ; 
less days means more men 

IIn covering a certain distance, the faster the pace, the 
less the time. 

(c) In provisioning a garrison, the greater the number of 
men the less the time the provisions will last and so on. 

Note. All the questions that we have solved by the 

Unitary Method can be solved by the Rule of Three- 

Students should learn both the methods, but experience 
will teach them that in some problems the Unitary Method 
becomes tedious. 


^3*Rule of Three. 


1st Step. Denote the quantity to be found by the letter 
V and put it down as the fourth term. 

1^2nd Step- Out of the three given quantities put down 

for the 3rd term that quantity which is of the same kind as 
the quantity to be found 


tS*3rd Step. Now from the nature of the question determine 
whether the answer will be greater or less than the third term, 

if greater make the greater of the remaining two quantities 
the 2nd term and the other the 1st term, but if less make the 
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less quantity the 2nd term and the greater the let term 

(Truth No. 2). , . , 

fiSMThis stop is very important. The students are advised 

to pay special attention to it.) 

ts-tik Step. Multiply the 2nd and 3rd terms together and 
divide by the 1st term (Truth No. 1) 

Note. The 1st and the 2 nd terms should, if necessary, be 
reduced to the same denomination. 


Solved Examples. 

Ex. 1. If 430 inkpots can be bought for Rs. 14, how 
many can be bought for Rs. 35 ? 

S 0 1 . 14 : 35 : : 430 : x inkpots. 

*= 35x430 =107g Am _ 


• t 


Id. 


Ex. 2. If 9 men can dig a trench in 40 days, in how many 
days will 24 men dig the same ? 

Sol. Men 24 : 9 : : 40 days : x days 


9X40 

24 


= 15 days. Ans. 


Ex 3. A fort had provisions for 580 men for 34 days. 
After 11 days 120 men left the fort. How long will the food 
last at the same rate ? 

Sol. Remaining days= 34—11 = 23. 

Remaining men= 680—120 = 460. 


The remaining food would last for a longer period for the 
No. of men has been reduced to 460. Hence the following 
proportion : 

men 460 : 580 : : 23 days : x days. 


• • 


x= 


23x580 


460 


=29 days Ans. 


Ex. 4. A canal 1£ mile long 24 ft. wide can be dug by a 
certain number of men: in a certain time. What would be the 
length of another canal 33 ft. wide, which can be dug by the 
same number of men in the same time ? 
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Sol. 


33 ft.: 24 ft. : : 2200 yds. : * yds. 
220 ° X2 - 4 =1600 y da. 


X = 


33 


Ex- 5. If 20 boys or 17 men can do a piece of work in 
30J days, in what time will 6 boys and 4 men do the same 
work working at the same rate ? 

17 

20 boys = 17 men 1 boy = — men. 


.*. 6 boys = 


17x6 

20 


51 

= jq men. 


91 


6 boys-j-4 men=-^ men-f- 4 men = ^ 


men. 


Hence the following proportion :— 

jg- men : 17 men : : 30£ days : x days ^ e9s ^ ™ en more 

91x17x10 170 co 2 _ 

X = 3x1)1- ; - 3 - =663 days. A ns. 


• • 


Exercise 

Try all the questions given in Exercises 74 and 75 by the 
Rule of Three. 

Compound Proportion. 

Problems in compound proportion will not present any 
difficulty to a student if he has grasped the Rule of Three 
thoroughly. 

fSr’Remember that they require two and sometimes more 
than two applications of the Rule of Three. Study the following 
example :— 

Ex. If 8 men can reap 65 acres in 25 days, how many 
acres can 14 men reap in 30 days ? 

Sol. This problem can be resolved into two questions. 

First. If 8 men can reap 65 acres, how many acres can 
14 men reap ? 

8 : 14 : : 65 acres : x acres. 

_ T r 65x14 455 

.*. No. of acres = -- 5 —= .. ! 
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4 Ml* 

Secondly. If acres can be reaped in 25 days, how 
many acres can be reaped in 30 days ? 

25 : 30 : :—— : x acres. 


455x30 

.*. No. of acres = ——= iot>£. 

4 X 


fS’In practice the solution is arranged thus :— 

Men 8 : 14 \ : 65 acres : reqd. No. of acres. 
Days 25 : 30 f 


.*, No. of acres= 


65x14x30 

8x25 


= 136 A ns. 


From the study of the above example we may deduce the 
following— 

Rule 1. Write down as the third term that quantity which 
is of the same kind as the answer. 


13*2. (o) Take any two quantities of like kind and with the 
third term make a simple proportion (In other words you have 
to do the same as you did in the 3rd step in the Rule of Three 
given on page 188. 

(6) Proceed in the same way with every other pair of 
like quantities. 

Note. All the antecedents are to be put down under one 
another in one column, and similarly all the consequents are to 
be set down in another column. ■ • 


3. Multiply all the second terms (consequents) and the 
third term together and divide their product by the product of 
all the 1st terms (antecedents). The quotient will give you the 
required answer. 


*®*Note. The quantity given in the 3rd term is not to be 
repeated. 


Solved Examples., 

• • • • 

Ex. 1. If 50 men working 9 hrs. a day can do a piece of 
work in 14 days, in how many days will 35 men working 12 hrs. 
a day do the same ?. 0 
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Sol. 

Meo 35 : 50:: 14 days : reqd. No. of days/ Less men more days 

Hrs. 12 : 9 \More hrs. less days. 

. a xt c a 50 x 9 x 14 , „ 

. . reqd. No. of days= - 35xl2 = 15 - 

Ex. 2 If 60 men can build 312 yds. of a wall in 38 days 
working 12 hrs. a day, how many hours a day must 95 men 
work to build 520 yds. in 45 days ? 

Men 95 : 6(K :: 12 hours : reqd No. of hrs. /-More men less 

Yards 312 : 520 I J hrs. More yds. 

Days 45 : 38 I : More hrs. More 


. A -K T f U 12x60x520x38 

• • reqd ‘ N0 ‘ ° f hrS = 95x312x45 ^ 10 3~' 

Trench. 

Ex. 3. If 150 men can dig a trench 100 yds long 1J yds. 
wide and 5 yds. deep in 12 days working 10 hrs. a day, in how 
many days of 8 hrs. each will 100 men dig a trench 180 yds. 
long, 2 yds. wide and 4 yds deep ? 


''days less hrs. 

4 


Men 100 
Length 100 
Width 1 \ 
Depth 5 
Hours 8 


150 :: 12 days : days reqd. fLess men more days 


180 

2 

4 

10 


! More length more days 
•{ More width more days 
i Less depth less days. 
l^Less hrs. more days. 


^ , 150x180x2x4x10x2x12 1 

Da ? 8 reqd ' =- 100x100x3 56x1-= 43 5~’ 

Ex. 4. If 2 men or 3 women or 4 boys can do a piece of 
work in 39 days working 9 hrs. a day, how many boys must 
bo associated with 4 men and 36 women to do auother piece of 
work 2§ times as great in 6 days working 7 hrs. a day ? 

Days 6 : 39 :: 4 boys : reqd. No. of boys 
hrs. 7 : 9 

work 1 : 2J. 

, r . _ 4x39x9x7_ f7Q 
.*. reqd. no. ol boys=—g x < 7 ^ 3 — = /a * 

2 men=4 boys. .*. 4men=8 boys. 3 women =4 boys. 

36 women = 48 boys. 

4 men-f-36 women=8 boys-f 48 boys=56 boys. 


( m ) 


No. of boys to be associated withal =78 -56=22. And . 
4 men and 36 women J 


Ex. 5. A contractor engaged to finish 6 miles of railway 
in 200 days, but after employing 140 men for 60 days, he found 
that only one and a half miles were completed. How many 
additional men must be engaged that the work may be finished 
within the given time ? 

Remaining days=200 — 60=140 

No. of miles of railway still to be completed = 6—1$ =4$. 

(First of all we shall find the total No. of men) 

miles 1J : 4£ :: 140 men : reqd. No. of men. 

Days 140 : 60 


Reqd. No. of men.= 


140x9x60x2 

2x3x140 



Additional men=180 —140=40. A ns. 


Ex- 6. A garrison of 4500 men is provisioned for 15 weeks 
at the rate of 13 oz per diem per man. How many men most 
leave so that the same provisions may laBt 27 weeks at 10 oz. 
per diem each man ? 

Sol. (At first we shall find the no. of men who can live on 
the provisions for 27 weeks at 10 oz. per day). 


Weeks 27 : 15 :: 4500 men : reqd. men. 
oz. 10 : 13 


reqd. men= 


4500x15x13 

27x10 


=3250. 


Hence 4500—3250 or 1250 men must leave. 


Resting. 


Ex. 7. A man can walk 600 miles in 35 days resting 9 hrs 
each day ; how long will he take to walk 375 miles if he rests 
10 hrs. each day, and walks 1£ times as fast, as before ? 


In the 1st case he walks 24—9=15 hrs. each day 
In the 2nd case „ „ 24—10=14 hrs. eaoh day 
Miles 600 : 376 :: 35 days : days reqd. 
hrs. 14 : 15. 

rate 1£ : 1. 



Days reqd.= 


35x375x15x2 
600x14x3 “ 
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Exercise 51. 


I. In what time or How Long or How many days. 

1. If 36 men can do a piece of work in 23 days, in what 
time can 16 men do another piece of work 5 times as 
great ? 

2 . If 35 men take 13 days to mow 182 acres of grass, how 
long will 26 men take to mow 104 acres ? 

3 . If 8 men can reap 16 acres in 3 days working 10 hrs. 

a day, in how many days can 3 men reap 64 acres working 

o 

10 hrs. a day ? 

V 

II. Family. 

fS*4. If Rs. 160 will maintain a family of 8 persons for 80 
days, for how long will Rs. 210 maintain a family of 12 
persons ? 

5. When rice is 10 seers the rupee, 9 persons can be fed 
for 30 days at a certain cost. For how many days can 
6 persons be fed at the same cost when rice is 14 seers the 

rupee ? 

6 . When flour was sold at Rs. 3 per md. 6 men could 
live for 8 days on Rs. 10 ; if the price of flour increases by 
Rs. 2, 8a. per md., for how many days can 4 men live on 

Rs. 15 ? 

, IV- How many men. 

7 . If 14 men can do a piece of work in 25 days of 8 hrs. 
each, how many men will it take to do 5 times the amount, if 
they work 20 days of 7 hrs. each ? 

A misleading question. 

|S*8. If 17 men can build a wall 100 yds. long, 12 ft. high 
and 2\ ft. thick in 25 days, how many will build a wall twice 
the size in half the time ? (Calcutta). 


Wages. 

9. The wages of 8 women equal that of 5 men. If the 
total wages of 20 women and 6 men amount to Rs. 66—, what 
would be the wages of 6 women and 20 men ? 
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13*10. If the wages of 25 men amount to Rs. 766. 10a. 8p. 
in 16 days, how many men must work 24 days to receive 
Rs. 1035, the daily wages of the latter being one-half those of 
the former ? 

11. If the wages of 45 women amount to £207 in 48 days, 
how many men must work 16 days to receive £76. 13$, 4 d. the 
daily wages of a man being double those of a woman ? 

IV. Carriage of Goods. 

12. If the carriage of 9| mds. for a distance of 80 miles 
be Rs. 3, how many miles should 130 mds. be carried for 
Ra. 27, 8a ? 

V. How many hours. 

13 . If 25 men can do a piece of work in 24 days working 
8 hre. a day, how many hrs. a day should 60 men .work in order 
to do double the work in 16 days ? 

13*14. ff 55 men in 6 days of 7 hrs. each can dig a trench 
105 yds. long 5$ yds. wide, how many hrs. a day must 96 men 
work in order to dig in 8 days a trench 160 yds. long, 6 yds. 
wide and of the same depth, as the former one ? 

VI. What length of wall or trench. 

13*15. If 24 men build a wall 2£ miles long, 2 ft. broad and 
6 ft. high, in 146 days of 10 hrs. each, what length of wall 2J ft. 
broad, 5 ft. high will 15 men build in 365 days working 8 hrs a 
day ? (Madras). e 

VII. Walking and resting. 

13*16 If a man can walk 280 miles in 26 days resting 10 hrs 
a day, how long will it take him to walk 525 miles resting 11 hre 
a day, suppose he walks 1 ± times as fast as before ? 

VIII. Loaf , . 

*3*17. If the four-penny loaf weighs 3 lb. 9 oz. when wheat is 
at 9s. 4a. per bushel, what ought the six-penny loaf to weigh 
when wheat is at 11s. Id. per bushel ? 

IX. Cogged wheels. 

18 . Two cogged wheels of which one has 20 cogs and 

the other 27, work into each other, if the latter turn 50 times in 

three quarters of a minute, how often does the other turn in 
21 seoondB ? 
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X. Compositors and transcr ibers. 

IS’IJ). If 6 compositors in 16 days ;>f 10| hours each can set in 
type 720 pages, each of 60 lines with 40 letters in a line ; in how 
many days of 7 hrs. each will 9 compositors set 960 pages, each 
of 45 lines with 50 letters in a line ? 

20. If the cost of printing a book of 320 leaves with 21 lines 
on each page and on an average 11 words in each line be £19, 
find that of printing a book with 297 leaves, 28 lines on each 
page and 10 words in each line. (F. U.) 

21 . A copyist can transcribe 3 pages of a certain work 
; n 1| hrs. How long will it take 3 men working only half 
t. 8 rapidly to copy 36 pages of another volume, the pages 
of which contain | as much again as those of the former ? 

(F. U.) 

XL Important Questions. 

IS'A. Or, And. 

22. If 5 men or 7 women can do a piece of work in 37 days, 
in what time will 7 men and 5 women do a piece of work twice 

as great ? 

23. If 10 sheep or 15 lambs can eat 40 bushels of turnips 
in 7 days, how long will it take 6 sheep and 18 lambs to eat 

36 bushels ? 

24 If 40 men. 60 women or 80 children can do a piece of 
work in 6 months, in what time will 10 men, 10 women and 
10 children do one third of the work ? 

As much as. 

25 If 7 men and 5 boys can reap 168 acres in 18 days, how 
many days-will 15 men and 5 boys take to reap 700 acres, one 
man being able to do 3 times as much as a boy 1 

26. If 10 horses and 96 sheep can be kept 9 days for £37, 
17s. 6 d., what sum will keep 45 horses and 216 sheep for 40 days 
supposing 5 horses to eat as much as 76 sheep ? 

Igf C. Additional Men. 

27 . A contractor engaged to make 7$ miles of road in 
252 days but after employing 54 men for 180 days he found 
they had only finished 4£ miles. How many additional men 
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must he engage so that the work may be finished in the pres¬ 
cribed time ? 

28. 250 men are employed to work on a Railway embank-, 
ment, a mile and a half long, which they are expected to finish 
in 4 weeks. But at the end of one week it is found that they 
have made only 520 yds. How many more men must be engaged 
to finish it in the required time ? 

ISTD. Boys assisting men. Coolies assisting soldiers. 

29. If 12 men and 15 boys can do a piece of work in 30 days 
working 1\ hrs. a day, how many boys must assist 21 men to do 
a piece of work twice as great in 25 days, working 9 hrs. a day 1 
(3 men—5 boys). 

30. If 3 soldiers or 10 coolies can dig 155 cubic ft. of earth 
in 5 days, how many coolies must be employed to assist 
7 soldiers in removing 600 c. ft. of earth so as to get it done in 
4 days ? (Bombay) 

Garrison. 


31. A garrison of 4500 men is provisi med for 15 weeks at 
the rate of 13 oz per diem per man. How many men must 
leave that the same provisions may last 27 wks. at 10 oz. per 
diem each man ? (F. U.) 

32. If 1200 men beseiged in a town with provisions for 
7 wks. at 12 oz. for each man daily be reinforced by 600 men 

and the whole force be put on 7 oz. a day, how lone can the 
town hold out ? (F. V.) * 6 

33. 600 men were beseiged in a garrison town with pro¬ 
visions for 35 days, allowing each man 18 oz. a day. How 
long would the provision last if the garrison were reinforced by 
300 men and the daily allowance were reduced to 15 oz a day ? 

(F. U.) • 


34 - A g a [ rison of 32 50 is provisioned for 15 weeks allowing 
12 oz. for each man daily. How long would the provisions last 
if the garrison were reinforced by 1250 men and the daily 
allowance were reduced by 2 oz. a day ? J 

35. A garrison of 1500 is provisioned for 30 days at 12 oz 

a day per head To what number should the garrison be 

reduced so that the food may last 45 days at 10 oz. per man 

p 0 r day f r 


\ 
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XII. Miscellaneous Questions of simple kind. 

- , 36 ' 18 P um P s can raise 2150 tons of water in 10 davs 

7^t n oL 7 w r \ ada a y ; inh0 ^ many days wil1 16 P um P 8 ^86 

1634 tons working 9 hrs. a day. (F. U.) 


37 . If a family of 9 persons spend Rs. 4800 in 8 months, 
bow much will serve a family (living on the same scale) of 24 
persons for 16 months ? 


38 . Two gangs of six men and nine men are set to reap 
two fields of 35 and 45 acres respectively. The first gang 
complete there work in 12 days, in how many days will the 
2nd gang complete theirs ? (Calcutta). 


XIII. Harder Questions. 

13*39. A piece of work can be done in 72 days by 17 men 
working together. If after 9 days of work these are joined by 
4 others, in hr,w many days will the work be finished ? 

40 A contractor engaged 162 men to do a piece of work 
in 15 weeks. When 7 weeks' t full work had been done all the 
men went on strike for a fortnight. How many additional men 
had to be engaged to complete the work in the specified time ? 

41 . 12 men working all day can finish a piece of work in 
66 days, but 3 of them having other engagements can work 
only half time and 3 others only quarter time. How long will 
it take them to finish the work ? 

42. A contractor undertakes to execute a certain work 
in a given time, he employs 55 men who work 9 hrs. daily, 
when f of the time has expired, he finds that only ^ of the 
work is done, how many men must he now employ 11 hrs. a 
day to fulfil his contract ? 


43 . A garrison of 1800 men is provisioned for 13 weeks. 
After 3 weeks of full rations it is reduced by 200 men but the 

provisions are increased by ^ by capture. For how many 


weeks can the reduced garrison now hold out ? 

44 . 320 people dine together 4 days a week, but on the 

remaining 3 days some are absent, the consumption of food 
is thus reduced for the whole week in the ratio of 109 to 112. 
Find the number of absentees. 
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45 . 300 coolies are set to build a tank bund. In 14 
weeks they bave done y^-of the work when rain stops the 

2 

work for 4 weeks and washes away -y of what they have done. 

At the end of that time the work is resumed with only 250 
coolies. In what time from the commencement will the work 
be finished ? (Madras ) 

46. A contractor undertook to finish a certain piece of 
work in 150 days. He employed 20 men, 30 women and 75 
children, but at the end of 60 days finding that only one- 
fourth of the work was done, he dismissed all the women and 
50 of the children and employed more men. The work was i 
then finished 5 days before the stipulated time. Assuming 
that 3 men could do as much work as 5 women and 2 women 
as much as 3 children,‘find how many additional men were 
employed ? (Madras) 

47 . A contractor undertook to build a house in 31 days 
and engaged 24 men to do the work. But after 16 dayB he 
found it necessary to engage 6 men more, and then he accom¬ 
plished the work one day too soon. How many days behind 
hand would he have been if he had not engaged the B addi¬ 
tional men ? (Punjab). 

48. A contractor employes 15 men, each working 8 hrs. 

a day, to do a certain piece of work in 19 days. At the end 
of 10 days the work has to be suspended for 2 days owing to 
an accident in which 4 of the men are disabled How many 
more men must be engaged to complete the work in the 
specified time, all the men now working 9 hrs. a dav ? 
(Punjab). 6 * 

49. If 3 men, 4 women and 5 children can reap a field of 
9 ac. 2 rds. in 6 days working 10 hrs. a day, in what time can 
7 men, 6 women and 11 children reap a field of 14 ac. 1 rd. 
working 12 hrs. a day supposing the work done by man. 
woman and child to be in the ratio of 3 : 2 : 1 ? 
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. ' ’ CHAPTER XVII 

/ . 

Proportional Division. 

Note. To divide a given quantity into proportional parts 
is to divide it into parts which shall be proportional to the 
given numbers. 

The following three steps have to be taken while dividing 

the given quantity into parts, proportional to the given 
numbers :— 


1st Step. Add the terms of the ratio. 

2nd Step. Divide the sum or the number by the sum of 
the terms of the ratio 


t£”3rd Step 

Ex. 1. 

2 

fractions 


2 

3 


3 

4 


Multiply the quotient by each term of the ratio. 
Divide £665 into three parts proportional to the 

JL i 

4 ’ 6 * 

4 

: = 40 : 45 : 48 (multiplying each number of 


the ratio by 60 the L. C. M. of 3,4,5). 

Sum of the terms of the ratio = 40+45+48 = 133. 


1st part 
2nd part 
3rd part 


_ £665 
” 133 
__ £665 
~ 133 
_£665 
133 


X 40=£200 
-X 45=£225 
X 48=£240. 


Ex. 3. Divide Rs. 371 among A, B and C, so thatJA* may 
get Rs. 25 more than B and B Rs. 35 more than C. 

V A gets Rs. 25 more than B, therefore A getsRs. (35+25) 
or Rs. 60 more than C. 

Rs. 371 - (Rs 60 + Rs. 35) = Rs. 276. 

Rs. 276 will be divided equally among them. / 

the share of each = Rs. 276-^3=Rs. 92. 

A’s share = Rs. 92+Rs. 60 = Rs. 152. 

B’s share = Rs 92+Rs. 35 = Rs. 127. 

C's share = Rs. 92. 



( 201 ) 


Ex. 3. Divide Rs. 1860 among A, B, C bo that if their 
shires be diminished by Rs. 15, 20, 25 respectively the remain¬ 
ders shall be in the ratio 2:3:4. 


Rs. 1860-(Rs. 15-4-Rs. 20+Rs. 25) = Rs. 1800. 
Dividing Rs. 1800 in the ratio of 2 : 3 : 4 we have 


A’s share = 
B’s share = 
C*b share = 


2 

2+3+4 

3 

2+3+4 

4 

2+3+4 


of Rs. 1800 +Rs. 15 = Rs. 415. 
of Rs. 1800+Rs. 20 = Rs. 620. 
of Rs. 1800-4- Rs. 25 = Rs. 825. 


Three important examples. 

Ex. 4. The sum of £302, 10s. is to be divided among A, B, 
C, D so that A’s share may be to B’s as 3 : 4, B’s to C’s as 
6 : 6, and C’s to D's as 7 : 8. 


A : B=3 : 4. 
B: C=5 : 6= 




C : D=7:8=1 :^ 


24 192 

6 1 35* 


24 

Hence A : B : C : D=3 : 4 : — : 

o 


192 

35 


=■105 : 140 : 168 :192 


Now 105+140+168+192=605. 

A’s 8hare= — x£ =£52, 10s. ^ 

b05 2 

B ’ S8hare - 605 X£ V= £7 ° 
c ’s Bh ar e=^x£ 6 J 5 = £84. 


■ 

> 


Ana. 


Ex. 5. Divide 639 into 3 parts so that 3 times the first, 
5 times the 2nd and 7 times the third may be all equal. 
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3 times the 1st part=5 times the 2nd = 7 times the 3rd 

j =1 (say) then. 

1st part= J ; 2nd part= L ; 3rd par t= \. 


1st part : 2nd part : 3rd part= 


Sum=35-f 21 4-15=71. 

•" 1st part= |?x639=315 1 


7 

1 1 1 

3 : 5 : 7 
=35 : 21 : 15 


I 


21 

2nd part= — X639=189 ^ Ans - 

15 | 

3rd part= - x 639= 135 J 

Ex. 6.^ Divide Rs. 2080 among A, B, C so that A shall 

reCCiVe 13 as much ^ B and C together, and B ~ of what A 
and C together receive. 

A’s share : (B+C)’s share=3 : 13. (1). 

B’s share : (A-fO’s share=5 : 8.( 2 ). 

have N ° W dividing Rs * 2080 ^ the ratio 3:13 and 5 : 8 we 

A’s share= 0 f Rs. 2080=Rs. 390. 

B’s share= - of Rs. 2080=Rs. 800. 

o-f-o 

C’s share=Rs. 2080-(Rs. 3904-Rs. 800)=R S . 8 ( J0 

^"When skill lies in finding out whose share is to be 

supposed. 

Ex. 7. Divide Rs. 319 among A, B, C so that A gets 4 ol 

3 9 

B’s share and C gets — of A’s share. 

8 

Suppose B gets Re. 1. 

A g ets Re. and C gets Re. |-x|- or 
- ~ 4 




1 
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Now divide the given sum in proportion to these numbers. 
(Ans. Rs. 88, Rs. 198, Rs. 33). 

Ex 8. Divide £110 among A, B,C so that A may get 7 
times as much as B and C k of what A and B together get. 


Suppose B’s share is £1. 

A*8 share=£7 and C’s share=£ (7 + 1)=£2. 

A : B : C=7 : 1 : 2. 

Now divide the given sum in proprotion to these numbers. 
{Ans. £77, £11, £22). 

Ex. 9. Divide Rs. 2430 among four persons A, B, C and 

4 7 

D so that B’s share is of A’s, C’s is -- of B’s and D has one 

y o 

hal as much as B and C together : what is the share of each ? 


Suppose A gets Re. 1. 

4 4 7 7 

.*. B gets Re. -- and C’s share= ^ x -=Rs. — 

y y o is 


DgetsRe.i(| +r ’)=Re.g. 

Now A : B : C : D= 1 : | 

=36 : 16 : 14 : 15. 

Divide the given sum in proportion to these numbers. 

(Ans. Rs. 1080, Rs. 480, Rs. 420, Rs. 450). 

Hard Nut to Crack. 

Men, Women and Boys. 

Ex. 10. Divide Rs. 104, 10a. between 9 men, 10 women 
and 8 boys so that each woman may have four times as much 
as a boy and a man as much as a woman and boy together. 
Find how much each person receives. 

1 woman =4 boys. 

1 man =1 woman-}-1 boy=4 boys-j-1 boy=5 boys 
9 men : 10 women : 8 boys 

=45 boys : 40 boys : 8 boys 
=45 : 40 : 8 

Dividing Rs. 104, 10a. in the ratios of 45 ; 40 i 8 we have 
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9 men’8 share = 


45 

93 


of Rs. 104, 10a. 


=45 x (Re. 1, 2a.) 

I “ an ’ s sbare=5x(Re. 1, 2a.)=Rs. 5, 10a. 
O boys share=l man’s share =Rs. 5, 10a. 
1 boy’s share = Re. 1, 2 . 

1 woman's share=4 boys’ share=Rs. 4, 8a. 

Coins. 


*®*When the numbers are proportional to. 

, . p'How many sovereigns, half-crowns and shillings of 

winch the numbers are proportional to 2, 3, 11 are together 
worth £5. 17s. ? & 

Number of the three groups of coins are as 2 : 3 : 11. 

Now 2 sovereigns=40s. 3 half-crowns = 7^s. 11s. = 11s. 

Values of the three groups of coins are as 
40: 7* ; 11 = 80 : 15 : 22 

Now 80+15+22=117 


Value of Sov. = — 


Value of H. Cr. = 


Value of Sh.= 


80 
117 

_15 

117 

22 

117 


of 1178.=80s. No. of sov.=4 
of 117s. = 15s. No.Jof H. Cr.=6 

of 117s. = . 2s. No. of sh.=22. 


Exercise 52 

A few very simple sums. 

1. Divide Rs. 122, 13a. into 3 parts in the proportion of 
4, 5, 6. 

2. Divide £268, 5s. into 3 parts proportional to the 
numbers $. §, 125. 

Division of the given sum into parts after some 
deduction. 

3. The gross value of an estate is £3575. After estate 
duty has been paid at 4 per cent the estate is divided between 
4 legatees in the ratio of 1 : 2 : 3 : 5. How much does each 
receive ? 
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4. A man left £13600 to his four sons to be divided 
between them in proportion to their ages. The sons were 21,19, 
.. 16 and 12 years old. How much will each receive after 6% of 
the whole has been deducted for estate duty. 

IS*HI. If the shares are diminished by . ... 

* 

f 

z. Divide Es. 3644 among 3 persons A, B, C so that if 
their shares be diminished by Rs. 10, Rs. 12, Rs. 22 respec¬ 
tively, the remainders shall be in the ratio of 5 : 6 : 7. 

To find the sum when one person’s share is given. 

6. A certain sum of money is divided among A, B, C so 
that for each rupee A has, B has 13a. and C has 5a. 4p. If C’s 
share is Rs. 18, find the sum of money. 

IS*V. May be all equal. 

7. Divide 715 into 3 parts so that 5 times the first 7 
times the second and 9 times the third may be all equal. * 

8. Divide 165 into 3 parts such that £ of the 1st part is 
equal to 3 times the second and 4 times the third. ^ 

9. A body of 5950 troops is formed of 4 battalions so 

that £ of the 1st, § of the second, £ of the third and & of 'the 
fourth are all composed of the same number of men 
many were there in each ? Uow 


Jg°VI. Continued Proportion. 

10. Divide Rs. 350 among A, B, C so that A’s share 

be to B’s as 2 : 3 and B’s share is to C’a as 4 • 5 may 

11 . The estate of a bankrupt £42300 is to be divided' amone 
4 creditors whose debts are A’s to B’s as 1 • 2 • R’« £ g 

as 3 : 4, C’s to D’s as 5 : 7 ; what sum each receive ? 8 

12 . Divide Rs. 1656, 10a. among A, B and C ro tw 

c XX l e “ 3 “ d “ ■■ * .a 

supposed. W ’ e “ ^ 1168 ‘ n finding 0Ut whose 8 tare i, to be 

the third ' h& ° f ^ ?CWnS <k P endin 9 on the share of 
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V u 14 ' I)l T ide £289 » 17s * betw een A, B and C so that A gets 
halt as much again as C and B gets one-third as much as C. 

B. A's share depending on B’s and B’s share depending on 


15. Divide Rs. 247 among A, B, C so that A gets half as 
much again as B and B half as much again as C. 

C. A s share depending on B's and O's share depending on 

A 8. 


16. Divide £497 between A, B and C so that A gets — of 

9 

3 

B’s share and C gets — of A’s share. 


D. When two shares are taken togtther. 


17. Divide £523, 10s. among three persons A, B and C so 
that A may get one-third of what B receives, and C may receive 
as much as A and B together. 


18. Divide Rs. 600 among A, B. C so that B’s share may 
be half as much again as A’s share and C’s share £ of A’s and 
B’s together. 


19. Divide Rs. 118, 12a. among A, B, C so that A may get 
5 times as much as B, and B and C together £ as much as A. 

20. A sum of £118, 13s. 4d. is to be divided into shares 

among four persons so that the first may have 1 — times as 

Id 

much as the second, the second 2J times as much as the third 
and the fourth as much as the second and third together. Find 
their respective shares. 

VII. A Special Type. 

21. Divide Rs, 3080 among A, B, C so that A shall have 

3 5 

as much as B and C together and B - of what A and C 

o 9 

together get. , i 

|S*22. Divide Rs. 12540 among A, B, C so that A shall 
3 2 

receive y as much as B and C together, and B -y of what A 
and C together receive. 



IX. When the difference between the shares of two 
persons is given. 

Sif 23. A certain sum is divided among A, B and C so that A 
gets 5 times as much as B and B 3 times as much as C ; A 
receives Rs. 147 more than C , what is the sum divided ? 


24. A certain sum is divided among A, B, C so that A gets 
half as much again as B, and B five-halves as much as C • A 
receives £11 more than C, what is the sum divided ? 


X. Division of money in proportion to work. 

rru ° an rea ^ * n ® a de * d takes B 7 days to 

reap. They work together at harvest and earn £27 12s 6d 
between them. If they share is in proportion to the work they 
have respectively done, what should each receive ? J 

Men, Women and Boys. 


^Tfkof u 1 ^ 0 Rs ‘ 1040 amon S 3 men and 4 women and 4 boys 

W ? n U n may *? ave tbree times “ much as a child 
and each man half as much again as a woman. 

fi J 7 ' Tbe ™ m of £2 r' Us - 6d - 13 t0 divided among 7 bova 
6 women and 5 men. If a woman has twice as much as a bov 

receive? 11 ™ mUch as a woman, what will each 



and 3 7 « women 

child are in the ratio of 3 • 2 • 1 TTnw V a , woman and a 
receive ? ot A . How much does each child 


29. If 3 men can do as much work ner dnv * 

and a boy half as much as a man and if aftJ« if 5 Women ’ 

”C£ m,*! Sets 6 

proportion to tb. .rt'.ol wotk don! b"S 1 V.V)""" 1 
bo that each man receives Rs g 2 more’ thanT^h ^ 32 b ° } ’ a 

each woman Rs. 2 more than' eachb^. th “ W ° man and 

had 3 2 soM P 3 e Taug d h? d r S le r; G | P ™ Per t ty W °^ Re ' 10000. He 
son gets twice as much ks a dakghter^nd“th 2 h 00 ’ 63 ' Each 
brother and each uncle is * and * respectively^ 8 ^ 6 
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the daughter. The wife’s share is 1J that of the daughter. Find 
how much each daughter will get to the nearest pie. 

32. The sum of Rs. 2840, la. is to divided between 7 men, 
11 women, 5 boys, and 6 girls so that for every Rs. 3, 12a. a 
man receives, a woman may get Rs 2, 3a.; and for every Rs. 2, 
10a. a woman receives a boy may get Re. 1, 14a. and a girl 
Re. 1, 2a. Find how much each person receives (Punjab) 

XI. Coins. A When the numbers are proportional 

to. 

33. Rs 118, 4as is made up of rupees, half rupees and 
quarter rupees and the number of the coins are in the pro¬ 
portion of 5, 8, 7 ; how many coins are there ? 

34. A man has £5, 17s. consisting of sovereigns, half -' 
crowns and shillings in the ratio of 2, 3, 11. How many has he 
of each coin ? 

B. When the values are proportional to. 

35 351 coins consist of half rupees, two anna pieces and 

half annas and their values are in the ratio 3:2:1; find the 
number of each. 

XII. Miscellaneous. (Harder Questions). 

• 

36. A field of 7 acres is sown with wheat, barley and 
maize, the areas of the crops being respectively as 2£ : 3$ : 4J. 
If the values of an acre of each be also respectively in the same 
ratios, and an acre of wheat be worth £7, what is th* worth of 
all the crops in the field. 

f§3p°37. Two travellers meet together for a meal ; the first has 
two loaves, the second three and the third who has his share of 
the bread pays the other two 5 annas. How ought they to 
divide the money ? 

38. Two persons have Rs. 11, 8 a. between them. If one 
had Re. 1 more and the other 8as. less the former would have 
twice as much as the latter How much has each 9 

39. A sum of money is made up of rupees, half rupees, 
quarter rupees and two-anna pieces. The number of rupees 
is ten times the number of half rupees, six times the number of 
quarter rupees and eight times the number of two-anna pieces, 
and the value of the rupees exceeds the value of all the other 
coins by Rs. 428, 8a. What is the sum ? 
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40. A person leaves Rs. 6780 to be divided among his 5 
children and 4 brothers, so that after the legacy duty has been 
paid, each child’s share shaP be twice as great as each brother’s 
share. The duty on a child’s share is one percent and on 
a brother’s share 4 per cent. Find what amounts they respec¬ 
tively receive. 

41. A, B and C together purchase an estate, their shares 
being as 1$ : 2$ : 4. C sells one-third of his share to A, who 
sells 96 acres to B. If A and C have then equal portions] how 
many acres bad each at first ? (F V .) 

42. A boy took up five papers in an examination ; his 
marks for these papers were in proportion 6 : 7 : 8 : 9*: 10 
Full marks were the same in each paper, and the boy got 

y °f the total full marks. Find in bow many papers he got 
more than half marks. 


43. In an examination taken by both boys and girls 41 
candidates out of every 68 pass. Five boys out of every 8 pass 
and 7 girls out of every 12 pass. Find the proportion of bov 
candidates to girl candidates. J 

If 168 girls passed the examination find the total number 
of candidates. 1 


CHAPTER XVIII 

Partnership. 

1. Partnership is the association of two or more persona 

25 “ T e m ° ney in a b,13iness - The ? «g ree to share the 
profit or the loss in proportion to their respective investments 

(^“Method. Divide the profits or loss in the ratio of th. 
capitals. lBe 

Note If the partners invest capitals for difforAnt 
of time the partnership is called Compound ,ength * 
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^®*Method. 1. Here both Capital and time have to be 
considered. 

2. Some common unit must be selected. Re. 1 or £1 

used for 1 (month or year) is the best unit. 

Let us suppose A contributes Rs. 500 for 3 months and B 
Rs. 300 for 7 months. 

Now A’s Rs. 500 for 3 months = Rs. 500x3 or Rs. 1500 
used for 1 month. 

B’s Rs. SCO for 7 mcnths= Rs. 300 x 7 or Rs. 2100 used 
for 1 month. 

Thus the profits will be divided in the ratio of 1500 and 
2100 or 15 : 21 or 5 : 7. 


Simple Partnership. 

Ex. 1. Three partners A, B, C invest Rs. 4500, Rs. 5500, 
and Rs. 6500 respectively in a business If at the end of the 
year the profits amount to Rs 2310, how should the profits be 
divided ? 


The profit is to be divided in the ratio of the capitals 
A : B : C=4500 : 5500 : 6500. 

=45 : 55 : 65 = 9 : 11 : 13. 

Sum of the ratios=9-f 11 + 13=33 

A’s share=Rs. 2310=Rs. 630 

B’s share=Rs. || x2310=Rs. 770 

13 

C’e share=Rs. ^ x2310=Rs. 910. 

Exercise 53. 


1. Two partners invest Rs. 1500 and Rs. 2000 in a busi¬ 
ness, how should a profit of Rs. 165, la. 6p. be divided ? 

2. A and B enter into partnership. The former furnished 
£490 and the latter £630 as capital. What would be the share 
of each after 9 months out of a profit of £353, 4s. 

3. Three partners A, B and C subscribe £322, 19s. 
£430, 12s., £538, 6s. ; how should they divide a profit of £228 ? 
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. 4. A, B, G, D enter into partnership. A subscribes £ of 
the capital, B £, C £ and D the rest. How should they divide 
a profit at Rs. 6640, 10a. ? 

5. Three partners, A, B and C put Rs. 3800 into a busi¬ 
ness. A puts in Rs. 200 more than B, B puis in Rs. 300 
more than C. How much will each receive out of a profit of 
Rs. 418 ? ^ 


6 - Two partners start in business, one with £2500 and 
the other with £1500, and borrow £1200 at 4%. At the 
end of a year they have gained a profit of 10% on the whole 

capital. What should each receive in proportion to his 
capital ? 

Note. The above question may be taken at a later 
stage. 


COMPOUND PARTNERSHIP. 


Ex. 1 . There are three partners A, B and C in a business 
A puts in Rs. 2500 for 9 months, B Rs. 1200 for 10 months and 
CR8. 1500 for 7 months, and the profits are Rs. 570 Hnw. 
ought they to be divided ? 

Be. 1 used for 1 month is takenjps a unit . 

Rs. 2500 for 9 months is the same as Rs. 2500 X 9 for 1 
month. 


As capital=Rs. 2500 x 9 =Rs. 22500 for 1 month. 

B s „ =Rs. 1200 x 10=Rs. 12000 for 1 month. 

V ® 1500x7 =Rs. 10500 for 1 month. 

A : B : C =22500 : 12000 : 10500 

=225 : 120 : 105 
e —15 : 8 : 7. 

Sum of the ratios=15+8 f 7 = 30 . 

A’s share=Rs. ~®x570=Rs. 285. 

B’s share = Rs. ^x570=Rs. 162. 

C’s share=Rs. lx670=Rs. 133. 

§*• 2- i A ’ the workin 8 partner in a firm invested Rs 

15 Luft PBmncr ti . 


mrx j t> iiT i # .—- —ujl uriu invested JKS 4500 

and B the sleepmg partner invested Rs. 6500. A receives Rb! 
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160 per month as pay besides profits. How would thev 
a total profit of Rs. 4000 after a year ? 

A’s salary=Rs. 150xl2=Rs. 1800. 

Remaining profit = R S . (4000-1800)=Rs. 2200. 

A : B =45. 0 : <>500 =9 : 13. 

9 

A’s share =— of Rs. 2200=Rs. 900. 

13 

B’s share =— of Rs. 2200=Rs. 1300. 


divide 


A’s total 8hare=Rs. (900 1800)=Rs. 2700. 

IS*A sleeping partner is one who contributes the capital but 
does not take part in the management. 

tS 9 A working partner is one who provides the capital and also 
manages the business. 


Hard Nut to Crack. 


Ex. 3- A puts in £1500 more in a business than B, but B 
has invested his capital for 7 months while A has invested his 
for 6 months. If A’s profit is £72 more than that of B out of 
a total profit of £1080, what did each invest ? 


£1080—£72—£1008 is to be divided equally between 
and B. 

B’s profit =£-^^-=£504 (for 7 months) 

A's profit =£504+£72=£576 (for 6 months) 

576 

A’s profit per month =£' ^ =£96. 

504 

* B’s profit per month =£ =£72. 


Now their capitals are proportionl to the profits. 

.* A’s capital : B’s capital=96 : 72=4 : 3. 

If the difference is £1 A’s capital =£4 
„ „ „ £1500 A’s capital=£4 x 1500 =£6000 


/. B’s capital =£6000-£1500=£4500. 


4. A began business with Rs. 3000 and was joined 
afterwards by B with Rs. 4800. When did B join, if the profits 
at the end of the year were divided equally ? 
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v the profits are proportional to their monthly capitals 
B’s capital x No. of month8=A’s capital x No. of months. 

4800 x No. of months =3000x12. 


.\ No. of months 


3000x12 
4800 “ 7 * 


•** B’s capital remained in the business for the last 
months. 

Hence B joined after 12—7^ or 4$ months. 

Investments and Withdrawls. 

5. A and B join into partnership ; A puts in the 
business £300 and B £500 ; at the end of 6 months A puts £400 
more and B takes out £100. How should a gain of £61, 15a. bb 
divided at the end of a year ? 

£' used for 1 month is taken as a unit. 
fA’s £300 for 6 months=£300 X6 or £1800 for 1 month. 

\A’s £700 for 6 months=£700 x 6 or £4200 for 1 month. 

A’s total capital =£6000 for 1 month. (Bv addition) 
f B’s £500 for 6 months=£3000 for 1 month. 

\B’s £400 for 6 months=£4C0 x 6 or £2400 for 1 month. 

8 total capital =£5400 for 1 month. (By addition) 

. PT ofits ahoul <* be divided in the ratio of 6000 and 

5400 or 10 : 9. 

A’s share = of £ 2 * 7 =£32, 10s. 

Q 24.7 I 

B’s share=— of £~ =£29, 5s. 


Exercise 54. 


I. A When time is clearly given. 

1 . A and B enter into partnership. A puts 

for 5 months and B Rs 750 for 6 months Find 
Out of a profit of Rs. 660. 


in Rs. 1800 
their shares 


I" a b ^ ineSS J i inve9ts ^2° for 5 months, B invests 
£760 for 6 months and C invests £640 for 8 months. If the profits 

year .mount to £716, 12 " W " how muoh ^ou,d Pr eaoh 
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Rent. 

3. A, B and C rent a pasture. A puts in 10 oxen for 
7 months, B has 12 oxen for 5 months and C has 15 oxen for 
3 months. The rent is Rs. 17, 8a. How much of the rent 
should each pay ? 

tS*n. When time is to be determined. 

4. A and B enter into partnership. A contributing 
Rs. 1800 and B Rs. 2000. At the end of 8 months they admit 
C who contributes Rs. 1600. After the lapse of 2 years the 
profits are found to be Rs. 803. Find how much profit eachgets. 

5. A starts in business at the beginning of the year with 
Rs. 3000. On March 1st he takes a partner B with Rs. 4000, 
and on June 1st he receives another partner C with Rs. 5000. 
The profits at the end of the year amount to Rs. 1480. Find 
the share of each partner. 

6 . A bookseller began business on 1st January 1908 with 
a capital of Rs. 8000. On 15th September he was joined by a 
partner who brought Rs 11500 to the business. At the end of 
December the profits were found to be Rs. 1654. Find to the 
nearest anna the share of each. 

K3TII. When both the time and the capital are to be 
•apposed 

7. A, B, C enter into partnership, A advances one-third of 
the capital for one-third of the time, B one-fourth of the capital 
for half the time, C the remainder ol the capital for the whole 
time. How should they divide a profit of Rs. 1410 ? 

8. A, B, C enter into partnership. A puts in one-fourth 
of the capital for one-fourth of the time, B one-third of the 
capital for half the time, C, the remainder of the capital for the 
Whole time. How should they divide a profit of £1240 ? 

IS*IV. Pay of the working partner. 

9. A the working partner in a business firm invested 
Rs. 4900 and B the sleeping partner Rs. 6300. A receives 
Rs. 100 per month as pay besides profits. How should they 
divide a total profit of Rs. 4400 after a year ? 

10. A is a working and B a sleeping partner in a business. 

A puts in £833. 6s. 8d. and B £966, 13s. 4 d. A receives 10% 
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of the profits for managing, the rest being divided in pro¬ 
portion to their capitals. What does each get out of a profit of 


£300? 


K^V- Investments and withdrawls. 


11. A and B join in partnership ; A puts in the business 
£400 and B £600. At the end of 7 months, A puts £300 more 
and B takes out £360. How should a gain of £92, 7s. be divided 
among them at the end of a year ? 

12. Two men enter into partnership with Rs. 3000 and 
Rs. 4500 respectively. At the end of 8 months the partner 
with the smaller capital advanced Rs. 2500 more. Seven 
months later they closed business with a profit of Rs. 520. How 
should this profit be divided ? 


13- A began business with £450 capital, and at the end 
of four months he took B into partnership with £300. Two 
months later they took in C with £500 capital, but three 
months afterwards C withdrew £250 from the concern. At 
the end of twelve months there was a profit of £502J to be 
divided among them. Find each partner’s share of that profit. 

14- A invests Rs. . 000 and B Rs. 400u in a shop. After 
5 months A adds to his share -j- of his capital, while after 

6. months B takes out L of his capital. Find the share of 
each in a profit of Rs. 714 at the end of twelve months. 


15. A and B enter into speculation. A puts in £50 and 

' B m £45 > afc the end °f 4 months A withdraws 4 of his 
capital, and at the end of 6 months B withdraws J of his. 

C then enters with a capital of £70 At the end of 12 months 

divXi ? "F U.) 001106 " 1 ^ £254 ' H ° W ought thU t0 be 


VI. When the profits are divided equally. 

, i 6 .L £ ega . n b " siness with Rs. 1140 and is joined afterwards 
by B with Rs. 4560. When did B join, if the profits at the end 
oi the year are divided equally ? 

l ] . A be g. a “ business with Rs. 6800 and was joined after- 

r , by f B fU Wlth R3 - 9600 ;-. When did B join if the profits at 
the end of the year were divided equally ? ^ 
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SI*Harder Questions. 

oxenfor S^nnrt,^ ^ * PaStUre ^ 11 ffionths > A P uts in 90 

3 months if^hT 7,r many T B T>ut in for the remaining 
o months if he pays half as much again as A ? ® 

at thf' an f d ? en,er L into Partnership with capitals as 7 :12; 
,n the r t ? 7 8 'T^ S A w 'thdraws ; if they receive profits 
business ' b ° W long B ’ S Ca P ital remained^ the 


20. A and B enter into partnership A puts in Rs. 500 
and B puts m Rs. 700. After 6 months B withdraws a part 
of his capital At the end of the year it was found that A 
received Rs 90 out of a total profit of Rs. 198. Find the sum 
withdrawn by B. 

« .J 1 ' A? ® anc * ^ rent a house together tor two years at 
£ 150 per annum. A remains in it the whole time, B for 16 
months and C for 44 months during the occupancy of B. How 
much of the rent must each pay ? 

22. Rahim and Karim are partners in a business ; the 
former contributes j of the capital for 9 months and the latter 
receives ^ of the profits ; for how long was Karim's money 
in the business ? 

23. A, B and C rent a field for Rs. 2878. A puts in 
12 horses for 5 months and 45 sheep for 3 months ; B puts in 
15 oxen for 6 months and 54 sheep for two months C puts in 
6 horses and 48 oxen for 3 months. Now 4 horses and 3 sheep 
together eat as much as 5 oxen and 1 horse, and 2 oxen eat 
as much as 7 sheep ; how much of the rent should A, B, C pay 
respectively ? (Bombay). 

24. A with a capital of Rs. 60000 began business on the 
1st day of January, and wishing to extend his trade, he took 
in B as partner, with a capital of Rs. 50000 on the 15th of 
March following ; and on the 27th of May they admitted C as a 
third partner, who brought R*. 700( 0 into the concern. On 
taking stock at the end of the year they find the profits of the 
firm to he Rs. -4850 ; Low must this sum be divided amongst 
the partners ? 

25. A, B and C start in business together ; A puts in 
£5000, B £6000, and C £9000. At the end of 3 months C leaves 
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and at the end of 7 months more B leaves, both taking out 
their capital with them ; but the profits are not divided till the 
end of the year, when 0 receives £50. How much will A and B 
then receive ? 

26. A began business witji a capital of £1500. B came 
as his partner after 3 months and C after 6 months. At the 
end of the year A, B, C got the profits in the proportion of 
5, 4, 3 find how much B and C invested in the business. 

27. A, B and C are partners in a business and their shareB 
are in the proportion of i : $ : £ A withdraws half his capital 
at the end of 4 months, and after 8 months more a profit of 
Rs. 2024 is divided. What is A’s share ? 


CHAPTER XIX 

Percentage. 

I3"l. The term per cent (Latin per centum) means ‘/or every 
hundred \ 


(a) ‘A boy secured 65 per cent of full marks in Mathe¬ 
matics’ means that he obtained 65 marks out of every hundred 
of full marks in Mathematics. 


(6) ‘A person spends 30 per cent of his income’ means 
that he spends Rs. 30 out of every Rs. 100 of his income 

Note- The term ‘per cent* is sometimes written in an 
abbreviated form as p. c. The symbol % is also used for 
‘per cent’. 


Note. A fraction having 100 as denominator is called a 
percentage and its numerator is called the rate percent- 


13"9 per cent and 


9 

100 


mean the same thing. 


Ex 1. 
Ex. 2. 


Find 16 p. c. of Rs. 125. 

16% of Rs. 125= x 125 = Rs. 20. 

What fraction is 16g% ? 

1Q2 0/ _ W|_ 50 _ 

* /o 100 300 — A 


Ans. 
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Ex 3. What per cent is equal to $ ? 

L X I°°_ _ = 16 * D 

* 100 100 •* p * 

Ex. 4. Express ■=• a9 rate per cent. 


5 

7 


x 100 


100 


500 

7 

100 


71 7 * 

— = 71 _ o/ 

100 7 /o ' 




Ex. 5. What rate per cent is 146 yds. 2ft. of 3 miles ? 
The fraction = 146 2 {t = 440 ft - 

1 

_ J__ 36 .7 

36 


3 miles 
X 100 


1763x3x3 


- 2 9 


100 

An important example. 

6. A man gave 20 p. c. of his money in charity and 
20% of the remainder he spent on the repairs of his house. 
He had then Rs. 1920 left. How much had he at first ? 

Suppose he had Rs. 100 at first. 

The sum he gave in charity=Rs. 20. 

Remainder=Rs. 100 —Rs. 20 =Rs. 80. 

2o 

The amount spent on repairs = j^x80=Rs. 16. 

The money left with him=Rs. 80 Rs. 16=Rs. 64. 

If the money left is Rs 64 he had at first Rs 100 


99 

99 

Re. 1 

99 

P 100 

Rs 64 . 

)9 

99 

Rs. 2560 „ 

99 

100 

Rs - 64 


X1920. 
=Rs. 3000. A ns. 


Exercise 55 


I. Express as fractions in their lowest terms : — 

1 fa) 5 0 /°. (b) 33J%. (c) 6J%. (d) 100%. 

II. Give percentages equivalent to the following 
fractions :— 
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2. (a) i (6) J. (c) I*. (d) ® . 

III. Find the value of 

3. 4 per cent of Rs. 1200. 4. 6£% of £1680. 

5 . 33 *% of £700, 4s. fid. 6 . 5% of 35 seers. 

IV. 7. A boy secured 64% of marks in an examination. 
How many did he secure out of 850 ? 

8. A book-seller allows a commission of 6£%. How 
much commission will he allow me on books worth Rs. 58, 8a. ? 

9. A property dealer charges 2% commission. How much 
commission will he charge on property worth Rs. 26800 ? 

10. Wbat is the duty on goods worth £5625 at 2|%? 

I3"V. 11. If 19% of a certain number of apples is equal to 
3420 what is the number of apples ? 

12. 16% of a certain sum of money is Rs. 24, 8a ; find 
the sum ? 

13. What is the number 6J% of which is 68 ? 

VI. 14. The population of a certain town has risen from 
40275 to 53700, what is the increase per cent ? 

15. Out of an army of 16200 soldiers 3645 desert, what is 
the percentage of deserters ? 

16. A school sent up 133 candidates for an examination, 
out of which 95 pass. Find the pass percentage of the school ? 

17- A cask containing 325 gallons lost 16% by leakage. 
How many gallons were left in the cask ? 

^VH. 18 . A man loses 16^% of his money, and after 

spending 70% of the remainder has Rs. 125 left. How much 
had he at first ? 

19. A man has a certain number of apples of which 10% 
are bad. He gives 80% of the remainder in charity and then 
has 162 left. How many had he at first ? 

20- A girl spends 20% of her pocket money on books ; 
25 ^ of the remainder on stationery and 10% of what is now 
left in paying fines etc. If she has still Rs. 6, 12a. left with 
her, how much had she originally got ? 
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A man spends 15% of his income in charities 20°/ 
linear h ° USe r6nt} and 75 % of the remainder ° 0 n 

genera! household expenses. If he saves Rs 34 per month 
what is his month)* income * P ° ntil 

^hpVp t hav i ng lost f of his men in a battle and 9% 

many La7h: aTfi^tT ' ** *“" 52780 men left ' How 

Population of Towns 

• «oF X ‘ i + u If the annual increase in the population of a town 
18 8/o and the present number of inhabitants is 31250: what 

will the population be in 3 years’ time 

Required population = 31250x6 4- 8 V 

\ 'inn/ 


100 

31250x27x27x27 


= 39366 


25x25x25 

. 2 If the annual increase in the population of a town 

is 3 / n and the present population is 39366 ; what was it three 

years ago ? 

Population 3 years ago x (jqq) = Present population. 

Population 3 years ago = 39366 X 25 x 25 X 25 

27x27x27 
= 31250 Ans. 

Remember. If the annual increase be r% population in 
n years = p(l +—)*■ 

Here P stands for original population, r for ‘rate %’ and n 
for ‘number of years’. 

Ex. 3. The population of a certain town decreases at the 
rate of 15% per annum. Three years ago its population was 
80000. What is its present population ? 

Required population = 80000^1 —-^-^ w 

= 80000 X (Jo) 3 . 

80000x 17x 17x17 ._. OA 

--20 x 20 x 20 =4913 °- 
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Remember. If the annual decrease be r% then population 
in n years = P(l - JL.)*. 

Ex. 4. During one year the population of a time increased 
5% and during the next year decreased by 5%. If at the end 

of the 2nd year the population was 49875, what was it at the 

beginning of the 1st year ? 

Suppose the population at the begining of the 1st year 

= 100 
Increase = 5%. 

Population at the end of the 1st year = 105. 

HiTNote carefully that now there is a decrease of 5%. 

Population at the end of the 2nd year = — 5 X 

J 100 

_399 

Actual population = 49875 

Population at the beginning of the 1st year 

49875x4x100 

ggg — 50000. A ns. 

KS*Note. Do not hastily come to this conclusion 
population would neither increase nor decrease. 

Two important examples. 

*S*Ex. 5. If the price of sugar be raised 10%, find bv hou> 
much per cent a householder must reduce his c >nsumption of that 
article so as not to increase his expenditure. 

Suppose the quantity of sugar consumed = 100 units 

t> • j . P rice of su g ar consumed = Rs. 100 

Raised price of 100 unite = Rs 100+Rs. 10 = Rs. 110 

he ine Ut ac ®°. rd,n S to the question the expenditure is' not to 
b 5? d the expenditure must remain Rs. li 0. 
i^or Ks. 110 units of sugar bought =100. • 

Rs. 100 .. _ 100 X100 _10 

" ** m ~~ = % 

10 


that the 


ft 




/• New consumption •= 9oj~ units. 


Reduction 


100-90 9 i-o /o . 
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UgTEx. 6 . In an examination 60% of the candidate passed 
in English, 65% in Mathematics, 23% failed in both subjects 
and 192 passed in both subjects. Find the total number of 
candidates. 


Let the number of candidates be 100 
60 candidates pass in English and 40 fail in it. 

65 candidates pass in Mathematics and 35 fail in it. 

23 candidates fail in both subjects. 

Hence out of 40 failures in English 23 fail in Maths, also 

i.e. 17 fail in English only. 

Again out of 35 failures in Mathematics 23 fail in English 
also i.e. 12 fail in Mathematics only. 

total no. of failures = 23+17-* 12 = 52. 

No. of candidates who pass out of 100 

= 100-52=48. 


Total No. of candidates = 


100x192 

48 


= 400. ^4 715. 


Ex. 9. A’s income is 20% more than B’s ; how much % is 
B’s income less than A’s ? 


If A’s income is Rs. 120 B’s income=Rs. 100 

-p . 100 

>> >> » » *te. 1 » >> — 1 ' ,s * i20 

,, „ Rs. 100 ,, >> =Rs. . on x 100 


Re. 1 


=Rs. 


,, „ » »» Rs* 100 ,, »> —Rs. 120 

=Rs. 83J. 

B’s income is (100 —83f) or 16f % less than A’s. 

figfEx. 7. If 9% is lost in grinding wheat, the supply of a 
country runs short by ten million tons ; but if 5% is lost it can 
spare two million tons. Find the quantity of wheat grown in 
the country. 

Saving in percentage = 9—5=4 p. c. 

Total gain to the country = 10 +2 = 12 million tons. 

4 ^ =12 million tons. 

4 p. c. orjQQ °f the total quantity y 

of wheat grown in the country J 
total quantity of wheat 1 __ 12 x 100 
grown in the country / — 4 

=300 million tons. Ans. 
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Hard Nut. 

Ex. 8. Three persons A, B. C whose salaries together 
amount to Rs. 2560 spend 90, 85 and 80 per cent of their 
salaries respectively. If their earnings are as 5 : 6 : 14, find 
their respective salaries. 


A’s saving= 100—90=10% of his salary 
B’s saving = 100—85 = 15% of his salary 
C’s saving=100 - 80 = 20% of his salary 

10% of As salary : 15% of B’s salary : 20% of C’s salary 

, =5:6: 14. 

1 3 i 

or - of A’s salary : of B’s salary : - of C’s salary 

=5:6: 14.A 

1 3 

From (A) ^ of A’s salary : of B’s salary==5 : 6 


10 

[v the product of extremes=the product of means] 

0 10 

.*. y 0 of A's salary = - of B’s salary 

or A’s salary : B’s'salary= ?? : ^=15 : 12 


=5:4 


B 


Again from (A) g of B’s salary : l of C’s salary=6 : 14 

42 a 

0F 20 of B>8 8alai 7= g of C’s salary 

or B’s salary : C’s salary^- : |- 2 =24 : 42 

o zu 

=4 * 7 

From (B) and (C) A : B : C=5 ; 4 : 7 .. 

Now we have to divide Rs. 2560 in the ratio 5:4:7 

A’s salary= ^ of Rs. 2560=Rs. 800 


c. 


B’s salary= ~ of Rs. 2560=Rs. 640 

* 

C’s Balary= ^ of Rs. 2560=Rs. 1120. 
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Exercise 56. 

I. Population. 

KS*A. What will it be in.years ? 

1. The population of a certain town is 36000. It increases 
5% annually. What will it be in 2 years '( 

2. The population of a town is 36000. It decreases 5% 
annually. What will it be in 2 years ? 

What was it.years ago ? 

3. If the annual increase in the population of a town be 
15%, and the present population be 121670, what was it 3 years 
ago ? 

4. If the annual decrease in the population of a town be 
15% and the present population be 49130, what was it three 
years ago ? 

5. The population of a country increases at the rate of 
7% every 10 years. What was the population 20 years ago if 
its present population is 4007150 ? 

‘Will’ and ‘was’ in the same question. 

6. The population of a town increases during each year 
by 5 per cent of its value at the beginning of the year. If the 
population on 1st January 1931 was 80000, what will it be on 
1st January 1933 and what was it on 1st January, 1930 ? 

7. If the annual increase in the population of a state is 25 

per thousand and the present number of inhabitants is 2624000, 
what will the population be in 3 years’ time ? And what was 
it a year ago ? (F. U.) 

^D. Increase per thousand. 

8. A town increases at the rate of 75 per thousand every 
year on the population of the previous year. If it has now 
1590140 inhabitants, how many had it 3 years ago ? 

|S*E. Increase and Decrease. 

9 . The population of a country increases 3% annually, 
but is decreased by emigration annually to the extent of J p. c. 
on the whole. What will be the increase % in 3 years ? 

(Hint. : Find the net-annual inorease). 
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t3*F. A misleading Question 

co/ 10 During one year the population of the town increased 
5/ 0 and during the next year it diminished 5%. If at the end 

of the 2nd year the population was 119700, what was it at the 
beginning of the 1st year ? 

11. The population of the upper and lower parts of a town 
werer equal and after the former had fallen 20% and the latter 
risen 15 / 0 the total number of inhabitants was 39390. What 
was the population of each part at first ? (P. U.) 


fiiril. Questions on finding ‘per cent.* 

12. A speculator sells at a profit of 50 percent, but his 
P Mchas er fails only pays 8a. in Ihe rupee. How much per 

cent does the specluator gain or lose by his venture ? F 

*3*13. A boy spends 20% of his pocket money on oranses • i 

in paying fines What p ~ age $& 


^"14. One .quid contains 22* per cent of water, another 27 
per cent. A glass is filled with 5 parts of the one liquid and 

glass'^ 3 ° f the ° ther ' What P ereenta g e water is in the 


Votes in an Election. 

•S’. At an election a candidate who gets 68 
Totes is elected by a majority of 252 Totes, 
number of votes recorded. 


percent of the 
Find the total 


13*16 At an election a candidate who gets 41% of the 
of Sided maiority of 540 votes - fLi ^ i ™3£ 


\ 


Reduction in Consumption. 

17 a * V the price of coal be raised 50% ; find by how mnni. 

percent a householder must reduce his consumption of that 

cle so as not to increase his expenditure. ( 

20% 18 ‘find U W tO hn War the u price ° f sugar haa bee “ raised 

r „,,“ ’ l ™ d b y how much Per cent a householder mm, 

e^emlitare°? naUmPt,0n ° f8Ugar 8 ° aS “ 0t to hfa 
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*3*Loss in grinding wheat. 

IS"19. When 6% is lost in grinding wheat, a country has to 
import 7 million quarters, but when 4$ per cent is lost it can 
export 6 million quarters. Find the quantity of wheat grown 
in the country. 

13*20. When 12% is lost in grinding wheat a country can 
export 5 million tons, and when 7% is lost it can export 6 million 
tons. How much wheat does the country produce ? 

13*21. When 13% is lost in grinding wheat, a country has to 
import 4 million tons, but' can just maintain itself if only 
6% per cent is lost, find the quantity of wheat grown in the 
country. 

13* VI. How much % is B’s income less than A’s t 

22. A’s income is 12J° 0 more than B’s. How much % is 
B’s income less than A’s 

23. A’s salary is 40% above B’s. How much per cent is 
B’s salary less than A’s ? 

, VII- Numbers. 

24. Two numbers are respectively 28 p.c. and 60 p.c. more 
than a third number. What percentage is the first of the 
2nd ? 

25. Two numbers are respectively 20 p.c. and 45 p.c. 
less than a third number. What percentage is the 2nd of the 
first ? 

iS’Vm. School and Examinations. (Important). 

|3*26. In an examination a candidate must get 33% marks 
to pass. A candidate who gets 251 marks fails by 13 marks. 
What i8 the maximum number of marks % 

, 27. A medical student has to secure 40% marks, to pass. 

He gets 40 marks and fails by 40 marks. Find the maximum 
number of markp. 

t3 = *28. (fl) In an examination 80 p.c. of the candidates passed 
in English, 70 p.c. in Mathematics ; 10 p.c. failed in both 
subjects and 144 passed in both subjects. Find the total number 
of candidates. 
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(6) In an examination 52 p.c. of the candidates fail in 
English, and 42 p.c. fail in Mathematics. If 17 p.c. fail in 
English and Mathematics, find the percentage of those who pass 
in both subjects. r 


’(c) Of the candidates at an examination 85% passed in 
Mathematics and 80% in English ; 169 candidates passed in 

both subjects and no candidate failed in both. How many can. 
didates were there ? J 

29. An examination paper is set to 2500 pupils of whom 

nne-fifth are girls and the rest boys and 40% of the girls fail 

What percentage of the whole passed ? (Allahabad), 

30. In a school of 250 children, 44% are l«»rnm„ 
Geography 36% are learning Grammar, 12% cannot read, and 

•it: Ssr? “*■ ai,,b “- Wb “ “ »• 

- 31* a 0 chool of four sections, the 1st containpH iao/ 

the 2nd 22% ; the third 30% of the scholars an“ s 

contained 80 scholars. How many scholars are in the first 
second and third sections respectively ? . “ rSfcf 

boys'department^ 1 Tl*" the 

number in the girls’ 31-75 p c. of the whole If there “re 
more boys than girls, find the number in the infant deparV 

Stional MS^tr‘OS-8 y *«— 

nnd 49-2% took Persion If th/° ret^ Add,t : onal j^^atics 
was 2900, how many took both the subjects”?^’ ° f oandldates 

IX. Harder Questions. 

34. In an examination A gets 10 per cent 1 p«o iL 

—um number of marks retired C ££ 

11 8 % less than A, and C 41* per oe „t less than the 

“ sssSo A ^ w e ;s e 5 - 

“ i5 % a&i riz 
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on all sales. In a certain month his business expenses 
amount to Rs. 3250 and he realises a net profit of 6%. Find 
the cost price of all the goods sold by him during that month. 

36 Owing to shortness of funds a club of 128 members 
had to increase the rate of subscription by 40 %. Inspite of 
some members resigning as a consequence, the total subscrip¬ 
tion increased by 5 %. Find the number of members who 
resigned. 

37. At an examination in which full marks were 800, A 
got 20% more than B, B 20 % more than C and C 15 % 
less than D, If A got 576, what percentage of full marks did 
D get ? 

38. A man has 6J ptr cent increase in his salary but 6 
months later his salary suffers 10% reduction. What is the 
actual percentage of decrease in his salary compared with what 
he originally obtained ? 


CHAPTER XX 

Bankruptcies* Taxes, Rates, Insurance. 

9 

A. Bankruptcies. 

1. The person who owes money to another is called a 
debtor and the person to whom money is due is called a 

creditor. 

|S*2. Liabilities or Debts are what a man owes. 

1^3. The total amount of money including the worth of his 
whole property that a person has is called his assets. 

4. If a man’s liabilities are greater than his assets, he 
cannot pay his debts in full. In this case he is said to be 

insolvent or bankrupt. 

5. The fraction of a rupee or pound that a bankrupt can 
pay his creditors is called the dividend or Composition. 

Suppose a bankrupt’s assets are Rs. 500 and his liabilities 
are Rs. 1000. Evidently he can pay 8a. for every rupee he 
owes. In this case he is said to pay a dividend or composition 

of 8a. in the rupee. 
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Dividend^ Assets Liabilities. 


Ex. 1.’ A bankrupt’s assets are Rs. 1266, 10a. 8p. His 
total liabilities are Rs 1900. What dividend can he pay? 
What will a creditor receive whose claim is Rs. 600 ? 


(a) For Rs. 1900 he can pay Rs. 1266, 10a. 8p. 

»» 1*®- 1 >>?»>> Re. 2 qqq 

= Rs - ^1900= Re ' ^ 10a - 8 P- 

(6) The amount received by the creditor = Rs. § x600 

= Rs. 400. 

Ex. 2 A bankrupt’s assests were £3333, 6s. 8d. and he 
aid 13s. 4d. in the £; what were his liabilities ? 


If his assets are 13s. 4d. his liabilities = £1 



„ £1 

>> 

>> 

£1 f 3 

13s. 4d. 2 

J> 

„ £3333$ 



- T, *-««» 

Ex. 3. 

The assest of an 

insolvent 

estate amount to 


Rs. 3046 and the liabilities to Rs. 8300, 7a. ; Rs. 200, 7a. is 
the.amount of the preferential claims. If the legal expenses of 
binding up the concern amount to Rs. 145, 9a. what dividend 
can be declared ? 

Note. Some claims as servant’s pay, rent etc. are paid in 
full before any dividend is declared. Such claims are called 

Preferential claims. 


Assets = Rs. 3046 

Net assets = Rs. 3046 —(Rs. 200, 7a.-fRs. 146, 9a.) 

= Rs. 2700 

Liabilities (after paying off preferential claims). 

= Rs. 8300 7a.—Rs. 200, 7a. 

=Rs. $100. 

tv « i i Rs. 2700 t> i r 

Dividend per rupee = ^ 8[ - QQ = Re. J = 5a. 4p. 


Ex. 4. The assets of a bankrupt are Rs. 13748., the 
preferential claims amount to Rs. 540, 5a. and the insolvency 
charges to Rs. 310, 3a. If he can pay 5a. Op. in the rupee, to 
his other creditors, find his total liabilities, 

• “ l! 
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His assets 
Net assets 

Dividend per Re. 
.% Liabilities 


His total liabilities 


Exercise 57. 

IS'I. To find Bankrupt’s dividend or composition 

1. A bankrupt owes Rs. 1600, but his assets are Rs. 1000. 
How much in the rupee can he pay ? What does a creditor 
receive whose claim is Rs. 320 ? 

2. The liabilities of a bankrupt who is worth £1025, 
15s. 6d. are £113, 19s. 6d. more than the assets. What 
composition can he pay ? 

3. The realized value of an estate is £94068. It is 
encumbered with debts amounting to £23517 over and above 
this value. How much in the £ can be offered to the creditors 
by way of composition ? 

•3*11 Loss on a claim 

4. A bankrupt paid 17s. 6d. in the £, what was the loss 
on a claim of £ 3860, 8s. ? 

5. A bankrupt paid four dividends of 5a, 3}a, 2a, and 5p. 
in the rupee ; what did his creditors lose in a debt of 
Rs. 1920 ? 

Ggfin To find the Bankrupt’s assets. 

6. A bankrupt pays 12a. 6p. in the rupee and his 
liabilities amount to Rs. 2080, what is the amount of his 

assets ? . 

7- If a man owing £4278 finds that he can pay only 

17s. 6d. for each complete pound, what amount of money has 
he in hand ? 


= Rs. 13748 

= Rs. 13748—(Rs. 540, 5a.+Rs, 310, 3a.) 
= Rs. 12897, 8a. • 

= 5a. 6. = Re. 

= Rs. 12897J -f- || 

= 25795 x 32 = Rs 37620 

= Rs. 37520+preferential claims 
= Rs. 37520+Rs. 540, 5a. 

= Rs. 38060, 5a. 
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III. To find the liabilities. 

8. A bankrupt’s assets were £3702, 15s. and he paid 15 b. 
in the £ ; what were his liabilities ? 

9. A bankrupt’s effects realise Rs. 2854, 5a. which enables 
him to pay his creditors 13a. in a rupee. What amount does 
he owe ? 

10. The assets of a. bankrupt are £7746, Is. 6d. oat of 
which bankruptcy charges £315, 1 Is. 6d. have to be paid. If 
be can then pay 6s 5d. in the pound, find his liabilities. 

I®*IV. Note the word ‘Deficiency.’ 

11. A creditor received on a debt jjof £1200 a dividend of 
8s. 6d. in the £, and the further dividend of 3s. 3d. on the 
deficiency, how much did he receive in all ? 

K3W. When another Liability turns up. 

12. The property of a bankrupt amounts to Rs. 5100. It is 
estimated that the creditors will receive a dividend of 8a. 6p. in 
the rupee ; but another liability turns up which reduces the 
dividend to 6a. 4p. in the rupee. Find the amount of it. 

VI. Harder Questions. 

13. The assets of an insolvent estate amount to Rs. 2449 

and the liabilities to Rs. 6100, 5a, Rs. 400, 5a. is the amount 

of the preferential claims. If the legal expenses, of winding 

up the concern amount to Rs. 148, 11a., what dividend can She 
declared ? 


u ^ bankrupt has book debts equal in amount to his 

liabihties, but on £600 of such debts he can reoover only 11 s 
m £. After paying the expenses of the bankruptcy which 

tta°amount^oHikdebts. 8 ^ ^^ ^ ^ “ the £ ’ Find 

ulissl-s as:, jl, -aft* „a 

there are some preferential claims in the form of servants’ 

rsttsasr “■ Hi ^ ~ ^ 

B. TAXES, RATES. 

1(1 *' ^he tax levied by the Government on the yearly 

inoome of a person is oaUed income-tax. y y 
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It is always charged on the Gross Income at so many pies 
m the rupee or so many pence in the pound. 

IJSTNote. Gross income is the full income of the man 
without any kind of deduction). 

I^Net income is the amount of income left after taxes, or 
rates, have been deducted. 

® 3 ^Net Income=Gross income—Income Tax- 

Ex. 1. If the income-tax be 5p. in the rupee, what does 
a man pay on an income of Rs. 2400 ? 

Income-tax on Re. I = 5p. 

„ „ Rs. 2400 = 5 * 2400 = Rs. 62,8a. 

X 1 o 


Ex. 2. Find the net income of a man after paying income- 
tax at the rate of 4 pies in the rupee, when his gross income 
amounts to Rs. 5400 ? 

Income-tax on Re. 1 = 4p. 

„ „ Rs. 5400 = = Rs. 112*. 


.'. Net income = Rs. 5400 —Rs. 122$ = Rs. 5287£. Ans. 
iS^Ex. 3. A man’s net income after paying an income-tax 
of 4 pies in the rupee is Rs. 5640. Find his gross income. 

Let us suppose gross income = Re. 1. 


Income-tax 
Net income 


- 4p. 
= Re. 


188 

192 


188 


If net income is Re. . Q . gross income = Re. 1 


yy 


yy 


yy 


yy 


Re. 1 


y y 


= Re. 


Rs 5640 


192 
188 
192 


Re. -X5640 
= Rs. 5760. 


Two imporant examples. 

K3*Ex. 4. When the income-tax is 3d. in the £ a man’s net- 
income is £7110. What will the net income be if the tax is 

raised to 5d. in the £ ? 
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237 

(a) If £.—^ is the net income the gross income = £ 1 

ZtU 


99 


£1 


99 


„ £7110 „ 


99 


13 


99 


99 


99 


99 


= £ 


240 


X 7110 


(6) If £1 is the gross income net iucome 


„ £7200 


99 


99 


99 


237 
240 

“ 237 

= £ 7200. 

_ c 235 

240 

p 235 X 7200 
” 4 240 

= £ 7050. 


the 


Hard Nuts. 

Ex. 5. Determine the income-tax per rupee, being given 
the fact that if income-tax were to be increased by 29 % 
net income would be diminished by 1% (Punjab S. L. C.) 

v increase in tax = decrease in net income 
29 1 

■ loo tax = Too ot net income - 

(Multiplying both sides by 100 we have) 

29 times the tax = net income... 

But we know that tax-}- net income = gross income 
From (A) tax-f-29 times the tax = grosB income 
or 30 times the tax = gross income 

it is quite clear that tax =-^ of gross income. 


w 


tax on Re. 1 = Re. 


1 


30 


Am. 


30 ~ 5 

x A T P comes bel °w £150 being subject to an income 
tax of 5d. m the £ and above £ 150 to a tax of 7d. ; find what 
income above £150 a man must have to be just 7|d a year 
poorer than the man with £149, 10s. a year. (F. U.) 

Gross income of one man = £149, 10s. 

1 .235 14053 


His net income=£149 , 

2 *240 


9 


Net income of the other man=£— 053 — 7 1 


96 - 7 T d ‘ 
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14053 31 

96 960 


His gross income=£ 


140499 

960 


140499 240 _ 603 
960 X 233 — £ 4 


= £150, 15s. 


Rates are the sums of money paid by the occupier of & 
house or land to the local authorities such as Muncipal Boards, 
District Boards etc. They are reckoned at so much in the £ 
or in the Re. on the annual value of the property. Sometimes 
they are calculated on the annual rent. 

The annual value of the property on which rates are asses¬ 
sed is called the assessment or rateable value of the property. 


Ex. 7. The sum of £231, 18s. is to be raised in a parish, 
the rateable value of which is £6184. What is-the rate in the £ ? 


Rate in the £=£ 


9 


231 10 2319x12x20 
6184 “ 10x6184 


d. 



Exercise 58. 

125*1. To find the income-tax. 

1. What is the income-tax on Rs. 9696 a year at 4p. in 
the Re. ? 

% 2. What should a clerk whose stipend was £326, 10s. 3|d. 
pay for income-tax at Is. 4d. in the £ ? 

£TII. A. To find income whon total tax is given (Converse 

oil.) 

3. On what income will a tax of 4p. in the Re. amount to 
Rs. 323, 14a. ? 

IS’B. When part of the income is free from tax. 

4. A man pays Rs. 6, 12a. 4p. income-tax when the tax 
is 5p. in the rupee and Rs. 140 of his income is free from the 
tax. What in his income ? 
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To find net Income- 


5- A man’s gross income is Rs. 2400. Find his net- 
' income after paying income-tax at the rate of 7 pies in the 
rupee. 

6. Find the net income after paying a tax of 6d in the 
£ on a gross income of £500 assuming the exemption is claimed 
on £130. 


IS'IV. A. To find gross income. 

7. If after paying income-tax of 3 pies in the rupee a 
person’s net income is Rs. 819, what was his gross income ? 

8. A person left a sum of money sufficient after paying 
6d. in the £ income-tax, to give £2, 13s. 9d. to each of 65 poor 
people. What was the sum left ? 

t^B- Increase in tax and decrease in net income. 

9. If the income-tax be raised from 7 to 9 pies in the 
rupee, a man’s net income is reduced by Rs. 30. What is his 
gross income ? 

10. If the income-tax be raised from 5d. to 7d. in the £, 
a man’s net income is reduced by £4, 16s. 2d. What is his 
gross income 1 

fifV. Misleading Questions. 

11. When the income-tax is 5p. in the rupee, a man’s net 
income is Rs. 701, 4a. What will it be when the tax is raised 
to 7 pies ? 

12. When the income-tax is 7d. in the £ a man’s net 
income is £2330. What will it be when the tax is raised to 9d. 
in the £ ? 

13 A man’s net income after paying income-tax at the 
rate of 6 pies in the rupee is Rs. 534, 12a. What will be his 
net income when the tax is reduced by 2 pies in the rupee ? 

»VI. Tax is one £ or in one Re. 

14. If the taxon Rs. 4026 amounts to Rs. 146, 12a. 6p. 
what is that in the rupee \ 

i J 5 ** *o e net - i “P°me of an estate after paying all taxes 
be Ke. 1937, 8a. and the gross income be Rs. 2000, how muoh 
m the rupee did the taxes amount to ? 
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1SS"VII. Rental and Rateable Value. 

16. A man has a shop in the town and a house in the 
country. His rates are 16s. 8d. in the £ on £156, the rateable 
value of the shop, and 7s. 6^d. in the pound on £ 37, the 
rateable value of the house. Find the total amount of his 
rates. 

K^*V1II What difference would be made in the tax. 

17. If the income-tax were 2J% on a man’s income instead 
of 3d. in the pound, what difference would be made in the tax 
on a gross income of £1500 ? 

IX. Miscellaneous (Harder Questions). 

A reduction in the income-tax diminishes a tax which 
is Rs. 35, when the tax is 6 pies in the rupee by Rs. 8, 12a. 
What is the diminished rate of tax in the rupee ? 

!S*19. A man’s income is increased by £200 but the income- 
tax being reduced from 6d. to 5d., he pays the same amount oj 
tax as before. What is his income ? 

20. A man’s income is increased by Rs. 840, but the income- 
tax being reduced from 4£p. to 3 pies in the rupee he pays the 
same amount of tax as before. What is his income ? 

21. A man’s income is reduced by Rs. 920 but - the rate of 
income tax being increased from 5p. to 6p. in a rupee, he has 
to pay the same amount of income-tax. What is his income ? 

22. The income-tax was reduced from 7$d. to 6d. in tl e 
£ but a man’s total income was at the same time reduced by 
3J p. c. Find by what percentage his net income was altered ? 

(F. U.) 

23. The annual consumption of sugar in a country is 
80000 mds. and the duty is Re. 1, 12a. a md. If the duty is 
reduced 5%, the consumption increases 10%. By how much is 
the revenue altered ? 

24. If the reduction of. taxation on a commodity of 20% 
cause an increase of 12% in the revenue derived from it, how 
much percent does the reduction cause the consumption of the 
commodity to increase ? 
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C. INSURANCE. 


Insurance. This is a .system by which people protect 
themselves from loss or damage due to different causes. This 
they can do by paying a certain sum, called premium to 
number of men (called Insurance company) whose business is 
to idemniiy against loss bv ceriain specified risks, 

Those who undertake to pay the loss are called insurers 
and the danger against which they undertake is called the risk. 
The person protected is called the insured. The contract 
between the person who is to receive the benefit and the insurers 
is called policy. 


The insured is sometimes called the policy holder. The 
stamp duty on the policy is called policy duty. The sum that 
the insured pays for protection is called premium. It may 
be paid monthly, quarterly or yearly as laid down in the policy. 

There are several types of insurance. Not only life may 
be insured against accident or death but property or goods may 
be insured against fire, water or other losses. 

iSS'If a person insures his goods for such a sum of money that 
in case of loss he recovers not only the value of the goods but 
also the premium, his policy is said to be covered- 

The premium to be paid on an assured sum Rs, 100 or 
£100 is called the rate of permium. 


Ex. 1. A certain person insures his life for £2550, what, 
is the annual premium at £2. 6s. 8d. per cent ? 

Premium for £100 = £2, 6s. 8d. =£2$. 

” £2550=£ =£59, 10s. 

Ex. 2. A man insures his life for Rs. 10000, and pays 
annual premium of Rs. 450. Find the rate of premium* 
Premium for Rs. 10000 = Rs. 450. 


If 


„ Rs. 100 



450 x 100 

10000 


= Rs. 4, 8a. 


IS”Ex. 3. For what sum should goods worth Rs. 76000 be 
insured at 5 % so that in case of loss the owner many recover 
the premium as well as the value of the goods ? 
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If the owner insures his good for Rs. 100 then in case of 
loss, he would recover Rs. 5 permium and Rs. (100-5) or 
Rs. 95, as the value of the goods. * 

Goods worth Rs. 95 must be insured for Rs. 100. 


>9 




Rs. 76000 


99 


99 


Rs. 


100 x 76000 


95 

= Rs 80000. 


K^Note. Multiply the value of the goods by , - and 

r J 100 —rate 

100 


not by 


100-f rate 


as often the students do. 


Exercise 59 


I. Annual premium. 

1. A man insures his life for Rs. 3500, what is the annual 
premium at 3J% ? 

2. A man insures his life for £3150 ; what is the annual 
premium at £3, 13s. 4d. per cent ? 

3. What is the premium on a policy of assurance for 
Rs. 1750, 8a. at 8J per cent? 

4. The cargo of a ship is insured for Rs. 128000 at 3J %, 
find the amount of premium. 

5. A house worth Rs. 14400 is insured for f of its value 
at Rs. 2j per 100. How much is the annual premium ? 

CoveredJInsurance. 

6. For what sum should goods worth Rs. 6300 be insured 
at^ 10% so that in case of loss the owner may recover the 
premium as well as the value of the goods ? 

7. For what amount must goods worth £3374 be insured 
at £3, 12s. per cent so that in case of loss the value of the 
goods and the premium paid may be recovered ? 

8 . For what sum should a cargo worth £8370 be insured 
at 7% so that in case of loss both cargo and premium may be 
recovered. 
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9. For what sum should a cargo with Rs. 56100 be insured 
at 6J% so that in case of loss both cargo and premium may be 
recovered ? 

III. Miscellaneous. 

10. A man whose annual income is Rs. 6200 pays income- 
tax at 3|% but claims that the premiums which he pays for 
life insurance should be untaxed. If the amount of the 
income tax paid is Rs. 187, 6a. 8p., what is the amout of the 
premium ? 

11. A merchant insures a ship and cargo for £15320 at 
a premium of 4£ % to cover value of ship and costs of 
insurance. Find the premium paid and the value of ship and 
cargo. (F. U.) 

12. A man pays for insurance on his life 20 per cent on 
his gross income and after paying income-tax on remainder 
at 4p. in the rupee he has Rs. 1410 left. What is his gross 
income ? 

13. A person has ^ of a ship worth £6600 and insures for 
91i% of its real value. What amount of damage would he 
sustain in case of the ship being lost 1 

14. If a ship worth £64000 be insured for 90% of its value 
at 7J%, how muoh would the owner lose (including the pre¬ 
mium) if it were totally lost just at the end of one month ? 

15. A house worth Rs. 7750 is insured for only $ of its value 
at 2f%. How much would the owner lose if it be reduced to 
ashes just at the end of one year 1 

16. A cargo was insured at X|% on the price they were 

expected to fetch, which was 20% more than the price paid 

for them the assurance came to £162, 10s. what was the cost 
price * 
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CHAPTER XXI 

Profit and Loss 

1. If a person buys an article for Rs! 45 and sells it for 
Rs. 55 he makes a profit of Rs 10. Rs. 45 is the cost price 
(C- P-), Rs. 55 is the selling price (S. P.) Rs. 10 is the profit 
or gain. 

Profit or gain = Selling price—Cost price, 

Note. If S. P. is greater than C. P., there is profit. If S. P. 
is less than C. P., there is a loss. 

Loss=C.P.-S P. 

Note. The cost price is sometimes called the outlay or 
prime cost. Rem ember that Gain or Loss is always cal** 

culated on the Cost Price (unless specially directed otherwise) 
and is generally represented as its percentage. 

Case I. To find gain or loss per cent. 

Ex 1. A man buys an article for Rs. 40 and sells it for 
Rs. 50. Find his gain per cent. 

Gain = Rs. 50—Rs. 40 = Rs. 10. 

|S*Gain on Rs. 40 = Rs 10. 

Gain or Rs. 100 = Rs. ^ X 100=Rs. 25. 

40 

Gain % = 25. 

Ex. 2. A man buys an article for Rs. 40 and sells it for 
Rs. 35. Find his loss per cent. 

Loss = Rs. 40—Rs. 35 = Rs. 5.\ 
j^TNow Rs. 5 is the loss on Rs. 40 (and not on Rs. 35.) 

.*. Loss % = ~ x 100=124. 

Avoiding some fractions. 

Ex. 3. A boy buys eggs at 9 for 4d. and sells them at 
11 for 5d. What does he gain or lose per cent ? (P. U. 1911) 

L. C. M. of 9. 11=99. 

Let us suppose that the boy buys 99 eggs. 
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C. P. of 99 eggs =99 X | d. = 44d. 

S. P. of 99 eggs =99 X ~ = 45dL 
Profit on 44d. = 45d —44d.= Id. 
Profit % =-A. x 100 = 2 A 


An equal number or the same number. 

Ex. 4. A fruit seller buys a certain number of mangoes 
at 20 for 3a. and an equal number at 30 for 7a. \ He makes 
them and sells them at 25 for 6a, Find the]gain«or loss %. 

L. C. M. of 20, 30, 25=300. 

Let us suppose that the number of mangoes he buys in tha 
1st case=300 

C.P. =300x^a.=45a. 

No. of mangoes that he buys again=300 

C.P. =300x 3 ^-a.=70a. 

Total cost=45a.-f70a.=li5a. 

/» 

S. P. of 600 mangoes =600 x ~ a.=145a. 


gain=144a.—l 15a.=22a. ***** 

29 c 

gain %- ri5- xl00 = 25 2 j- 

K^Note. The number of mangoes that he sells is eaual tn 6n(i 
and not equal to 300 as often the students write. q 60C 

False weight. 

^ ^ dishonest dealer professes to sell his goods 

‘ m ‘ 8 “ ot “* f ” * 

Let us suppose the goods cost the dealer Re. 1 per chk. 
Clearly he sells for Rs. 16 what cost him Rs. 14 ^ 

•• 8 a ’ n ° n R s. 14$=Rs. 16—Rs. 14j = Rs. -I 

2 
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gain on Rs. 100= 
. gain % = 10^. \ 


! K x * 

Ans. 


3°0_ 1 o 10 

29 29 


Exercise 60. ( To find gain or loss °' 0 ). 

I. A few simple questions. 

What is the gain or loss per cent— 

1. When a watch which cost Rs. 50 is sold for Rs. 58 1 

|2S*2. When a horse which cost Rs. 130 is sold for Rs 173, 
5a. 4p.? 

3. When a cow which cost Rs. 115 is eold for Rs. 95 1 

IS*U. When it is essential to find the C. P. and S. P. of the 
same quantity. 

4. Sugar is bought at 9a. 6p. per seer and sold at , 9p. per 
chhatak. Find the gain per cent. 

A maund of ghee is bought for Rs. 80 and retailed at 
Rs. 2, 8a. 6p. per seer. Find the gain %. 

6. What is the profit °/ Q if 27 articles costing £3, 16s. 8d. 
each are sold for a total sum of £110 ? 

7. A person buys 136 yds. of cloth for £150 and retails it 
at £1, 18s. a yd., what is his gain % ? 

ggf HI. Finding the L. C. M. in order to avoid Fractions. 

A. 8. A man buys oranges at the rate of 6 for 5 pice and 
sells at the rate of 5 for 6 pice. How much does he gam or 
lose per cent ? 

9. Mangoes are bought at 8a. a dozen and sold at 15a. a 
Bcore. What is the gain % ? 

10. Articles are bought at 8s. 6d. a gross and sold at 6s. 
a hundred. What is the gain or loss per cent ? 

ftp ’ll Jf oranges are bought at 11 for lOd. and sold at 10 for 

lid. What is the gain %? 

12. A man buys apples at 12a. a score and sells them at 
Rs. 6 a gross, find his gain or loss %. 
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f3*B. An equal number or the same number. 

13. A person bought a certain number of oranges at the 
rate of 3 for an anna and the same number at the rate of 2 for 
one anna and sold the whole at the rate 5 for 2 annas. What 
was his gain or loss p. c. ? 

14. A fruit-seller buys a certain number of mangoes at. 20 
for 3a. and an equal number at 30 for 3a. He mixes them and 
sells them at 25 for 3a. Find the gain or loss p. c. 

*®*15. A woman buys 150 eggs at 2 for one anna and again 
the same number at 3 for an anna, and sells them at 5 for 
two annas. How much does she gain or lose and what per cent ? 

. 16- A “an bought two percels of eggs, the same number 

in each parcel The first he bought at Id. each, but the second 
at 4 for 3d. He then mixed them together an 1 sold them at 
14d. a dozen. Find his gain %. 


IS’IV. False Weight. 

17. A dishonest dealer professes to sell his goods at cost 

price but he uses a weight of 14 chhataks for the seer weight 
.bind his gain % 5 • 

18. A man professes to sell his goods at 5 °L loss W „ 
seer weight of 15 chhataks. Find his real gain or loss % 

Goods damaged or lost. 

_ . A 19 : I bought 400 yds. of silk at Rs. 3, 8a. a yd. and sold 

340 yds., at Rs. 4, 4a. but the rest is damaged. Find my gain 
or loss per cent. y gain 

20. Out of 75 maunds of wheat bought for Rs. 400, 8 mds 

have been stolen. The rest is sold at 10 seers a rupee Find 
the gam or loss %. *T e * * lnd 

Mixture. 

Ex. 6. A grocer mixes 28 lbs. of tea which cost a* 

a pound with 33 lbs. of tea at 3s. 4d. a pound, and seU, A 6 
nurture at 4s. 6d. a pound. What is his total gain and*® 


Cost of 28 lbs. of tea at 3s. fid. =98s. 
Cost of 33 lbs. of tea at 3s. 4d. = 110s 
Cost of 61 lbs. of the mixture =20Ss. 
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Selling price of 61 lbs.= 


Total gain 
Gain on 208s. 

. . 0/ 133x100 

■ gam% = T^ 208 - 


„ 9 549 

61 x 2 s —2 8 ‘ 

274s. 6d. 

(274s. 6d.)-208s. = 664. 

66Js. 

-,101 A 

31 104* An8 ' 


A. 21. A viilk-maid buys 51 srs. of milk at 5a. a sr. and 
adds 9 srs. of water to it. Find what profit 0 / o she makes by 
selling the mixture at 4a. 9p. a sr. J 

22. A milk-seller purchases milk at the rate of4as. per 
seer and adds one-fourth of water to it. Find what per cent 
profit he makes by selling the mixture at 5a. per seer. 

23. Milk whose cost price is 3a. per seer has 15 p. c. of its 
bulk of water added to it and is then sold at 4a. a seer. What 
profit per cent is made ? 


24- A merchant mixes 50 mds of pure ghee at Rs. 46, 
8a. a md. with 100 mds. of vegetable ghee at Rs. 18, 12a. per 
md. and sells the mixture at Rs. 34 per md. What is his 
gain % ? 

25. A grocer mixes 15 lbs. of tea worth 3s. 6d. per pound 
with 60 lbs. of tea worth 2s. 3d. per pound and sells the 
mixture at 2s. 9d. per pound. What is his profit %. ? 

26. A man mixes 8 gallons of sprit at Rs. 7, 8a. a gallon 
with 6 gallons at Rs. 6, 5a. 4p. a gallon and sells the mixture 
at Rs. 8, a gallon. What percentage of profit does he make ? 


Case II. To Find selling price. 

Ex. 7. I buy a horse for Rs. 120, find the selling price 
if it is sold (v) at a gain of 10 P. C. ( b ) at a loss of 10 P.C. 

(a) Let the C. P. = Rs. 100 .\ S. P. = Rs. 100+Rs. 10 

=Rs. 110. 

If the cost is Rs. 100 the S. P = Rs. 110. 



Re. 1 




M 


= Rs. 

= Rs. 
= Rs. 



»» 


Rs. 120 
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(5) Let the CP. = Rs. 100 /. S. P. 100-Rs. 10 = Rb. 90. 
When C. P. Rs. i00 S. P. = Rs. 90. 

90 


If 






If 


Re. 1 
Rs. 120 




19 


—Rs. 


=Rs. 


100 

90 x 120 


From ‘A’ it is quite clear that 

p _ C- P. X (100+ g ain °/ c ) 

100 

q p_ C. P. x (100—loss °/ 0 ) 

100 

Hence remember the formula. 


100 

Rs. 108..B. 


and from ‘B’ it follows that 


p_ C- P- X (1004-gain °/„ or 100—loss 

100 



Exercise 61 (Tofinds. P.) 

I. A few simple questions. 

What is the selling price : 

1. When goods which cost Rs. 90 are sold at a gain of 

2. When an article which costs Rs. 222$ is sold at a gain 

of 10% ? 6 


3. 

12 % ! 


When a horse which cost Rs. 450 is sold at a loss of 


®iT4. When goods which cost £204 are sold at a loss of 8$°/ 0 ? 

E^II. Profit or loss in the Re. or in the £ 

5. A merchant bought 240 mds. of sugar at Rs. 15 per md. 

He sold it at a profit of la in the rupee; find the total 
selling price. 


To find S. P. per seer, lb , etc. 

A. 6. I bought some sugar at Rs. 12, 8a. a maund. at what 
price per seer should I sell it to gain 25% 1 


^7. A shopkeeper bought tea at £2, 16s. a cwt; at what 
pnce per pound should he sell to gain 12$ per cent ? 
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B. 8. A man buys whe^t at Rs 2, 8a. a maund; at how many 
seers a rupee must he retail it to gain 60 per cent ? 

IV. Lost or leaked- 

9. A milkseller bought 84 srs. of milk at 2a. a seer but 
12 srs. were lost due to leakage, at what price per seer must 
he sell the remainder so as to gain 28^ % on his on outlay. ? 

10 . A man bought 14 mds. 20 srs. of sugar at Rs. 15, 3a. 
a md., but one maund was lost by an accident, at what price 
per maund he must now sell it to gain 33} per cent on his 
Outlay. 

V. Other expenses 

11. 160 yards of cloth were purchased at Re. 1, 2a. a yd. 
and other expenses amount to Rs. 15, 5a. At what price per 
yd. must it be sold to gain 28 per cent on his total cost ? 

§5^VI. S P. of the mixture. 

12. A merchant buys 20 mds. of cocoanut oil at Rs. 9, 8a. 
per md. and 16 mds. of an inferior quality at Rs. 6, 4a. a md. 
at what price per md. must he sell the mixture so as to gain 
20 per cent on his outlay ? 

13 A merchant buys 12 mds. of sugar at Rs. 14, 10a. a 
md. and 2 mds. at Rs. 12, 4a. a md. He mixes them and sells 
6 mds. of the mixture at Rs. 15 per md., at what price per 
md. must he sell the remainder so as to gain 15 per cent on his 
out-lay ? 

14. A man buys one kind of tea at 10 guineas per cwt. 
and another kind a i £12 per cwt. He mixes them in proportion 
of 8 lbs. of the former kind to 5 lbs. of the latter. At what 
price per cwt. must he sell the mixture so as to gain 30 per cent 
on his outlay ? 

15. The cost of manufacture of an article is Rs. 13, 5a. 4p. 
If the freight and other expenses amount to 10°/ o of the cost of 
the cost of manufacture and the profit 50°/ o on the total 
out-lay, at what price should the article be sold ? 

Case III. To find cost price 

Ex. 8. A horse is sold for Rs. 420 at a gain of 12 p. c. 

• • . r I « 

Find the cost price. 
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p.c 


Sol. Suppose the C. P. = Rs. 100. 

S. P. = Rs. 100-lRs. 12= Rs. 112. 

When S. P. is Rs. H2 C. P. =Rs. 100. 

_ 100 

„ „ Re. 1 » —Rs. 112 

100 


I) 


n 


Rs. 420 „ =Rs. 


X420 


112 

—Rs. 375. 

Ex. 9. A certain thing is sold for Rs. 704 at a loss of 12 
Find the C. P. 

Suppose the C. P.=Rs. 100. 

.-. S. P.=Rs. 100-Rs. 12=Rs. 88. 

When S. P. is Rs. 88 C. P.=Rs. 100. 

i 100 

)• Re. 1 .»—Rs. 


99 


99 


Rs. 704 ,,=Rs. 


88 

100 

88 


x704=Rs. 800 


IS^Remember that 


C. P = 


S. P. x 100 


100+gain % or 100— loss % 


Exercise 62. {To find C . P.) 

I. A few simple questions. 

What is the cost price :— 

fFl. When an article is sold for Rs. 63 at a gain of 5 % ? 

13^2. When goods are sold for £56, 5s. at a loss of 6J % 1 

3. When goods are sold for £46, 16s. at loss of 2£ % ? 

4. When goods are sold for 9a. 6p. at a gain of 14 % ? 

5. When goods are sold for £26, 13s. 9d. at a gain of 

Of % * 

II. To find Cost price per lb., yd. etc. 

6. I sold 4 cwt. of sugar for Rs. 84 at a profit of 50 % . 
How muoh did I pay for 1 lb. ? 

7. A person sold 150 yds. of cloth for Rs. 42, 3a. at a 

1 fi 

profit of 5 %. Find the cost price of 1 yd. 
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HI Using false weight* 



weights atiH? Ch l nt B ®? 18 ?? SUgar to a customer using false 
for one seer ? ^ ^ gains %• What weight does he substitute 



A merchant sells out sugar to a customer using false 
weights and thereby gains 11* P. C. on his outlay. What 
weight does he substitute for one seer ? 

IV- Misleading questions. 

1^10. A man sells two horses at Rs. 100*.cach, gaining 20 % 

on the one, and losing 20 % on the other. Find the total gain 
or loss. 6 


1^11. A man sold two houses at Rs. 3990 each. On one he 

gamed 4 % and on the other he lost 5 %. What was his total 
loss or gam ! 


12. A man sells three motor cars for Rs. 5400, Rs. 3300, 
Es. 5250 respectively. He makes 20 % profit on the first and 
% profit on the second, but on the whole he loses 34 %. 
What did the third motor car cost ? 


Type I. 


se 1. 


Goods passing through successive hands. 
When the first man’s C. P. is given. 


Ex. 10. A bought a horse for Rs. 125 and sold it to B at 
a gain of 5 % B sold it to C at a loss of 5 %. How much did 
C pay for it ? 


A’s cost price 

A’s S. P. (or B’s C. P.) 

B’s S. P. (or C’s C. P.) 


=Rs. 

=Rs. 

=Rs. 

= Rs. 


125 (given) 
125x 105 T?a 525 

100 ' 4 

525 95 

4 100 

1 t^t =Rs- 124. 11a. 


Exercise 63. 

1^" 1. A bought an ox for Rs. 150 and sold it to B at a gain 
of 15 %. B sold it to C at a loss of 15 %. How much did C 
pay for it ? 
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2. A manufacturer sells at a profit of 15 % to a merchant 
who sells at a profit of 10 per cent to a shopkeeper, who sells at 
a profit of 25 % to a customer. What will the customer pay 
for the gramophone whose cost to the manufacturer was 
Rs. 162, 8as. ? 

3. A bought 100 mds. of wheat for Rs. 276, 9a. and sold 
it to B at a gain of 20 %. B sold it to C at a loss of 20 % 
what price per md. did f) pay for it ? 

4. A bought a bicycle for Rs. 275 and sold it to B at a 
gain of 2as. in the rupee. B sold it to C at a [oss of 2|a. in 
the rupee. How much did C pay for it ? 

5. A wholesale dealer sells to a retail dealer at 10 % 
profit and the retailer to the consumer at 50 % profit. What 

proportion of the price paid by the consumer is profit ? 

^^"Case 11. When the 1st man’s C. P. is to be found out. 

Ex- 11. A sells an article to B at a profit of 10 % B sells 

it to C at a profit of 5 %. If C pays Rs. 57, 12as., what did 
A for it ? 


Suppose A pays Rs. 100 for it. 

A’s S. P. (or B’s C.P.)=Rs.y~^° 


=R S . no 


B’s S. P. (or C’s C.P.)=Rs. 231 


100 


231 


i^IfCpaysRs. 2 - 

100x2 


99 


99 


Ro. 1 ii o —Rs. gvj 


Po 573 _ 200x231 

* *’ 8 ’ 67f ” ” ~ ” "SUX4 

=Rs. 50. A ns. 

Note carefully that last man’s C. P. is given. 

6 . A sells a horse to B at a gain of 17 % and B sells it to 

C at a loss of 25 %. If C pays Rs. 460, 11a for it, what did 
A pay for it ? 

7. A sells an article to B at a profit of 20 % B sells it to 
C at a profit of 6 %. HO pays 70s., what did it cost A ? 
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When last^inan’s S. P. is given. 

8. A motor $kr pusses through the hands of three dealers, 
each of-^hom gams 25%. If the third sells it for Rs. 2375 what 
did the first pay^for it ? 

n J £ ^^fiufacturer sells a motor car to a dealer making 
25% profit bn what it cost him to build. Owing to fall in the 
prices he has to sell it for Rs. 3375 losing 10% on what it cost 
him.. What did the car cost to build ? 


10. The manufacturer of an article makes a profit of 25%, 
the wholescale dealer makes a profit of 20%, and the retailer 

makes a profit of 28%. What is the cost of production of an 
article retailed for 16s. ? 


11 . If the manufacturer gains 20%, the wholescale dealer 
15% and retail seller 30% what does the customer pay for an 
article on which the manufacturer gains Rs. 300 ? 

Type II. Complex cases : 

§3^*A. To find C. P. and then S. P. ' 


Ex. 12. By selling a horse for Rs 75 a man would 
4%. For what amount should he sell to gain 20% ? 

Selling price=Rs. 75 Loss %=4. 

75x 100 75x100 


lose 


CP. 


= R8. 


100-4“ 96 

Gain at which it is to be sold = 20% 

• cd d„ C. P x (100-f gain %) 

. . S.P. = Rs.-- 100 .. 

75x 100 x120 375 

“ RS> 96x100 “ RS> 4 

= Rs. 93, 12a. 


Exercise 64. 

13^1. A man sold a horse for Rs. 360 at a gain of 20%. For 
how much should he sell it to gain 6£ °/ 0 . 

By selling an article for Rs. 950, I lose 5°/ 0 \ f° r h° w 
much should I sell it to gain 5°/ 0 ? 

3. By selling cloth at 4a. 6p. per yd. a merchant loses 
20°/o- What price per yd. would have given him a profit 
of 20 °/ 0 ? 
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4; By selling sugar at 4a. 3p. a seer, a shopkeeper lost 
15 °/ oi at what price should he have sold it to gain 15 °/ Q % 

5 A merchant by selling tea at 2s. 5jd. per lb. gains 
6§ °/ 0 . At what price per cwt. must he sell it to gain 


6. A merchant by selling sugar at Rs. 31. 8a. a cwt. 
gains 8 °/ c , at what price per lb. should he have sold it to 
gain 26 °/ 0 ? 


1^*B. To find C. P. and then gain or loss °/ 0 

Ex. 13. By selling goods at £31 a merchant loses 7 °/ 0 on 
his outlay. Find his percentage profit when he sells the same 
goods at £35. 


Selling price=£31. Loss °/ 0 =7 


C. *P. = 


S.P x 100 


= £ 


31x100 „3l x 100 


100-loss °L 100-7 


= £ 


93 


= £ 


100 


Selling price in the second case 
gain £35-£™°—£ ly 
. c/ 5x3x100 _ 

gam /• = Wior =5 ' 


=£35 


1^*7. A car is sold for £184 at a profit of 15 °/ 0 . What 
profit p. c. would have been made had it bee? sold for £168 ? 

fcP"8. A man sells a horse for Rs. 1000 and loses 25 J °/ Q . 
How much p. c. should he have gained or lost had it been sold 
for Rs. 1200 ? 

9. A house was sold for Rs. 2400 and the owner lost 
%. How much per cent should he have gained or lost had 

it been sold for Rs. 2800 ? 

10. If by selling a horse for Rs. 1100, I lose 18 °/ 0 ; how 
much per cent should I have gained or lost had it been sold 
for Rs. 1320 ? 

11. When it is essential to have selling prices of the same 
quantity. 
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-.i.*,!' By .selling 15 lbs. of tea for £2 17a. 9d. 1 gain 10 °i 
tea for £7 7??°' ^ by 40 lbs ' of the same 


^III When gain or loss is given as a certain fraction of 

®P”12' By sellin « an article for 7a. 4d. a person gained 

To of his outla y- Wha t would he have gained or lost per cent 
by selling it or 6s. 3d. ? 

fig? 13. By selling an article for 9a. 4p. a person loses 
by°eeuL 0 g"it for iZs.^p" 011 ^ ^ haV6 gaiDed ° r ' 03t per cent 

,‘A trades “a n w as making a profit of 26 7. on his out- 
lay when he was selling an artide at is. 3jd. The cost price 

has smce been reduced by a penny and he has taken a penny 
m^king S ? mg PrlC<? ' Wh8t peroenta S a of profit is hfi now 

ype IH. When the difference between the two selling 
price is to be found. 

Ex. 14. A man loses 13 per cent by selling a book at a 
certain price If he had sold it for Rs. 9, 12as. more he would 
have gained 26 per cent. Find the cost price of the book. 

Let the C. P. = Rs. 100 

*^S. P. in the 1st case =Rs. (100-13)=Rs. 87 
P. in the 2nd case =Rs (100-f 26)=Rs. 126 
($ii*Difference between the selling prices=Rs. 126—Rs. 87 

=Rs. 39 

Actual difference =Rs. 9| 

When the difference is Rs. 39 C.P. 


99 


99 


99 


99 


9y 




Re. 1 


Rs. 9| 


=Rs. 100 
100 


99 


=Rs. 

=Rs. 


39 

100x39 


39x4 
=Rs. 26. 

Ex. 15. A man sells an article at a profit of 6 per cent. 
If he had bought it at 5 °/ 0 less and sold it for Rs. 3 less 
he would have made the profit of 10 °/ 0 . Find the cost price. 

(Imp.) 
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\ 


Suppose C.P. 

S- P. in the 1st cate 

C. P. in the 2nd case 

S P. in the 2nd cate 


=Ra. 100 

=Rs. 100+Rs. 6=Rs. 105 
=Rs. 100—Rs. 5 

=Rs 95. Mark this step. 

0 95x110 0 209 

=Rs - -ior = Rs 2 


Difference between the selling price = Rs. 105 • Rs 104 £ 

=Re. | 

Actual difference =Rs. 3 

When Re £ is the difference C.P. =Rs. 100 
,, 'Rs. 3 „ „ „ =Rs. 100x2x3=Rs. 600 


Exercise 65. 

I. Questions based on Ex- 14. 

(§ifl. A bicycle is sold at a gain of 16 °/ 0 - If it had been 
sold for Rs. 10 more 20 °/ 0 could have been gained. Find its 
cost price. 

2. A shopkeeper sells an article so as to make 25 °/ Q on 
the cost price. If he had sold it for 6as. more he would have 
made 30 °/ Q . What is the selling price. 

5^°3. I sell an article at a loss of 20 °/ Q . Had I sold it for 

Rs. 45 more I should have gained 4 °/ 0 . Find the cost of the 
article. 

8^*4. A watch when sold at a profit of 7J °/ 0 yields Rs. 7i 
more than when it is sold at a loss of 7£°/ 0 . Find the cost of 
the watch. 

5. A man sells an article at 3$ °/ Q below cost price, had 
he received 9s more than he did he would have made a profit 
of 4 °/ G . What did the article cost ? 

II. A Special type. I 

J@°6. If 10 p.c. more is gained by selling a house for 
Rs. 1750 than by selling it for Rs. 1600, find the cost price. 

7. If a landlord can make a profit of 5 p.c. more by 

selling a house for Rs. 20525 than for Rs. 19625, at what price 
should he sell it to gain 5 p.c. ? 
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Question based on Ex. 15. 

8. A man buys an article and sells it at a profit of 
16 p.c. If he had bought it at 5 p.c less and sold it for Rs. 8. 
less, he would have gained 20 per cent. What is the cost price? 

A man sold an article at a profit of 12£ p.c. If he 
had bought it at 15 p c. less and sold it for £ anna less he would 
have got a profit of 25 p.c. Find the cost price. 

10 . A man buys an article and sells it at a profit of 20 p.c. 
If he had bought it at 20 per cent less and sold it for 10s. less 
he would have made a profit of 25 per cent. Find the cost price. 

B. 11. A man sells an article at a profit of 6 p.c. If he 
had bought it at 15 p.c. less sold it for 6 pies more , he would 
have gained 25 per cent. Find the cost price. 

12. A article is sold at a profit of 13J p.c, If it had 
cost 4 p.c. more and then sold for 6s. more, the seller would 
have gained 16§ p.c. What is the cost price ? 

Gain per rupee. 

|S"13. A cow is sold at a profit of 4£ p.c. Had it been bought 
at 4 p.c. less and sold for Rs. 9 more the gain would have 
been 2a 8p. per rupee. Find the cost price. 


Type IV. To find the rate at which mangoes, oranges etc. 
be sold. 

Ex 16. A man lost 4 per cent by selling oranges at the 
rate of 12 a rupee. At how many a rupee must he sell them 
so as to gain 4 per cent ? 

S. P. of 12 oranges = Re. 1 
|3*S. P. of 1 orange =Re. i- 


fS’C. P. of 1 orange = 


S. P. X 100 


— Re. 


15 


x 100 


100—loss% 

1 X 100_ 25 

12x96 288 


100-4 


Now they are to be sold at a gain of 44 p.c. 

0 ^ C. P. X (1004-gain P. C.)_ ~ 25x144 

’• “ 100 “ C ’288 x 100 

= Re. J. 

Hence he should sell at the rate of 8 for a rupee. 
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Exercise 97 


I When C. P. is given. 


If oranges are 
how many a rupee must 


bought at the rate of 14 for a rupee, 
be sold for a rupee so as to gain 40 p.c. 


2. If mangoes are bought at the rate of 27 for a rupee, 
how many must be sold for a rupee so as to gain 12£ p.c. ? 

3. If mangoes are bought at the rate of 7 for an anna, 
at what rate per hundred must they be sold to gain 33 p.c. ? 


II. When C. P. is to be found. 

^“4. If a man gains 5 p. c. by selling oranges at the rate 
of 38 a rupee, how many a rupee must he sell them to gain 
33 p. c. ? 

5. If a person losses 15 p.c. by selling oranges at 23 for 
a rupee, how many a rupee must he sell to gain 15 p.c. ? 


Type V. To find the number of mangoes, oranges etc. 

Ex. 17. A certain person buys mangoes at 5a. a dozen 
and an equal number at 6a. a score and sells them at 8a. a 
score and thus makes a profit of 15a. How many mangoes 
did he buy ? 

L. C. M. of 12, 20=60 

Suppose he buys 60 mangoes of each kind. 

C. P. of 60 mangoes at 5a. a dozen = ^ ^ = 25a. 

C. P. of 60 mangoes at 6a. a score = — * — — 18a. 

Jj\) 

Total cost of 120 mangoes (not 60 mangoes) = 25-fl8 

= 43a. 

IS"S. P. of 120 mangoes (not 60) _120^<8_ ^g a 

Profit = 48—43=5a. 


When the profit is 5a. No. of mangoes =120 


99 



99 

_120 

99 


>i 15a. 

99 

120 x 15 
5 



i 
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Only one bargain. 

6. A person buys oranges at 5a. a dozen and sells them at 
9a. a score, how many must he sell to gain Re. 1 ? 

7 ; A woman buys mangoes at lid. a dozen and sells them 
at 13 for a shilling, how many must she sell to gain 2s. ? 

8. Oranges are bought at 11 for 10a. and sold at 10 for 
11a; how many must be sold to realize a profit of Rs. 5. 4a ? 


An equal number. 

9. A man buys eggs at 9d. a dozen and an equal number' 
at 19d. a score ; he sells them at lid. a dozen and thus makes 
a profit of £1 ; how many eggs did he buy ? 


Qif*10. A market woman bought a certain number of oranges 
at 2 oranges for one anna and the same number at 3 oranges 
for one anna and sold them at the rate of 5 for 2 annas, 
losing 4a. by the transaction. What number of oranges did 
she buy ? 


11. A man bought a number of oranges at 4 for 3 annas 
and sold them at 5 for 4 and thus gained Re. 1. What 
was the number of oranges bought and what was the gain 
per cent. 

Type VI. C. P. of.-articles is equal to S. P. of. 

articles. 

Ex. 18. The cost price of 12 copies of a book is equal 
to the selling price of 7 copies of the same book. Find the 
profit p. c. 

Suppose C. P. of one book =|Re. 1.—(A) 

C. P. of 12 book = Rs. 12. 


GS^S. P. of 7 books 

P. of one book 

From ‘A’ and ‘B’ 

Gain on Re. 1 = Re. ^ 

5x100 


?Rs. 12 (Mark this step.) 

^.(B) 


= Rs. 


12 


-o- 


l\ = Re. 


71- Ans. 
7 


Gain P. C. 


7x1 
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Exercise 67 


13" 1. The cost price of 21 articles is equal to the selling price 
of 18 articles. Find the profit per cent. 

2. I sell 20 articles for the same money as X paid for 25 ; 
what is my gain °/ Q ? 


1^3. I selll 21 articles for the same money as I paid for 28 • 
what is my gain °/ 0 ? 

4. If the selling price of jj of a number of articles be equal 
to the cost price of the whole, find the profit per cent. 

13*5. By selling 99 yds. of cloth a • person gains the cost of 
33 yds ; find his gain p. c. 

6. A person sold 480 yds of cloth for Rs. 220 gaining 
thereby the cost price of 72 yards. Find his gain p. c. 

SifType VII. Reduction in price. 

Ex. 19. A reduction of 5 P.C. in the price of rice enables a 
man to buy 3 seers more for Rs 11. 14a. What is the reduced 
price and the original price per seer ? 

(a) Reduction on Rs. 100 = Rs. 5 






>1 


Re. 1 = Re. ^ = Re. ^ 


„ Rs ll^=Rs. 1x95 


20x8' 

^ 19 

— Ks. ~ 9a. 6p. 

.*. his saving = 9a. 6p. 

With this money (i.e. 9a. 0p.) he can buy 3 seers of suga. 
Or the reduced price of 3 seers = 9a. 6p. 

i .. 

***•*• Reduced price per seer 


19 

2 a. 3 
_ 19 

as. — 3a. 2p. 


(6) 95 P. C. of the original price per seer = 3a. 2p. 

19x100 10 


the original price per seer = ^- x *9! 

6x95 


a. 
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Exercise 68 


UiTl- Reduced price. 

1. A reduction of 25 p. c. in the price of tea enables a 
purchaser to obtain 8 seers more for Rs. 68 . What is the 
reduced price per seer ? 

£3^2 A reduction of 20 p.c. in the price of apples would 
enable a purchaser to get 2 dozen more for Rs. 5. Find the 
reduced price per dozen. 

3. A reduction of 40 p. c. in the price of eggs would en¬ 
able a purchaser to obtain 56 more for £1. What is the reduced 

. prioe ? (F. U.) 

4. A reduction of 20 p. c. in the price of mangoes would 
enable a purchaser to get 120 more for Rs. 28, 2a. Find the 
price of a mango after reduction. 

fcfll. Reduced price and the original price. 

5. A reduction of 10 p. c. in the price of tea enables a 
purchaser to obtain 2 seers more for Rs. 45 ; what is the re¬ 
duced price and the original price per seer ? 

6. A reduction of 25 p. c. in the price of tea enables a man 
to buy 12£ lbs. more for Rs. 100. What is the reduced price 
per lb. Find also the original price. 

13*111. New names for the original price. 

7. If a reduction of 20 p. c. were made in the price of 
eggs, it would enable a person to obtain 64 more for 21 shill¬ 
ings. Find the present price. 

8. A reduction of 12J p. c. in tht price of coal would en¬ 
able a purchaser to obtain 3 tons more for Rs. 336. What was 
the cost of coal before reduction ? 

Type VIII. To gain a certain percentage on the whole 

transaction. 

Ex. 20. If goods be purchased for Rs. 450, and one-third 
be sold at a loss of 10 p. c , at what gain per cent should the 
remainder be sold so as to gain 20 p. c. on the whole transac¬ 
tion ? (P. U.) 
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Cost of the goods=Rs. 450. 

Cost of § of the goods=Rs. £ of Rs. 450=Rs. 150. 

c « r 150x90 ^ 

S. P. of „ „ „ „ = - jQQ =Rs. 135 


yj 99 99 


=Rs. 135 


S. p. of the whole at 20 p. c. gain =Rs. — 

= Rs. 540 

Remaining goods = 1 -$=$ 

♦Now f of the goods must be sold for Rs. 540—Rs. 135 

=Rs. 405 

Cost of § of the goods=Rs. 450 X f =Rs. 300 
Gain on Rs. 300 =Rs. 405—Rs. 300=Rs. 105 

.. „ Rs. 100 =- 0S „^i -=Rg. 36 


Gain p. 9. 


300 

=35. Arts. 


Exrcise 69. 


I. When the total C. P. of the goods is given. 

1^*1. If goods be purchased for £640 and one-fourth be sold 
at a loss of 15 p. c. ; at what gain p. c. should the remainder be 
sold so as to gain 25 p. c. on the whole transaction ? 

5^*2. A person bought goods for £360. He sold two-thirds 
at a profit of 12£ p.c., at what gain p.c. should the remainder be 
sold so as to gain 20 p. c. on the whole transaction ? 

IS*1I. When the total C. P. of the goods is to be found out* 

A. By simple multiplication or division. 

3. A dealer buys 1 cwt. of tea at 2s. 2}d. per lb. He sells 
72 lbs. of it at 2s. 6d. per lb. At what price should he sell the 
remainder in order that his total gain should be 16§ p. c. of his 
outlay ? 

4. A certain person purchases 1526 maunds of gain at 36 
seers for a rupee. He sells one half at 26 seers the rupee; at 
what rate must he sell the remainder so as to clear 50 d o* on 
the transaction ? (P. U.) 

. B- By finding out the C . P. of 1 md. when S . P. of 1 md* is 

given. 
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5. A merchant having 1G0 mds. of gain sold 50 mds. at 
Rs. 9 per maund and thereby gained 7J p. c. At what rate 
should he sell remainder 50 so that he may gain 10 p c on the 
whole ? 

*3*111 Type. If had sold the whole at.p. c.would 

have made..-more. 

6. A merchant sells 90 mds. of wheat at a profit of 8 p. c. 
and 50 mds. at a profit of 10 p. c. ; if he had sold the whole at 
a profit of 9 p. c. he would have received Rs. 3 more than he 
actually did. How much per maund did he pay for the wheat ? 

13*7. A merchant buys 4000 mds. of rice, one-fifth of which 
he sells at a gain of 5 p c. ; one-fourth at a gain of 10 p. c. ; 
one-half at a gain of 12 p. o., and the remainder at a gain of 16 

p. c. If he had sold the whole at a gain of 11 p. c. he would 
have made Rs. 728 more ; what was the cost per md. ? 

*3*IV. When total gain on the whole transaction is given. 

8. A man bought 82 sheep and then sold 30 at a profit of 
15 p. c., 40 at a profit of 18 p. c. and the remainder at a profit 
of 20 p. c., making a total profit of Rs. 141. What did he give 
for each sheep ? 

9. A trader bought some rice. He sold 70 p. c. of it at a 
profit of 18 p. c. and the remainder at a loss of 6 p. c. His 
total profit was Rs. 42, 3 a. Find what he paid for the rice. 

10. A person bought certain goods of which he sold £ at 
a profit of 18 p. c , \ at a profit of p. c. and the remainder 
at a profit of 20 p. c. What was his profit p. c. on the whole ? 

11. Tea bought at 7a. 6}p. per lb. and tea bought at 10a. 
4p. are mixed in the proportion of 8 : 7. The mixture is then 
sold at 10a. 7£p. per lb. Find the gain p. c. 

12. A person bought 15 maunds of wheat at Rs. 5 a 
maund and mixed 5 maunds of barley with it. By selling the 
mixture at Rs. 5 per maund he gained 6§ p.c. Find the cost of 
barley per maund. 

13. A goldsmith mixes 10 tolas of silver at 9a. a tola, 
with 90 tolas of gold and makes a profit of 12£ p. c. by 
selling the alloy at Rs. 27, 9a. a tola. Find the price of gold 
per tola. 
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Type IX. Gain or loss equal to the S. P. of.mds. or 

articles. 

Ex. 21. A person bought 85 maunds of sugar for 
Rs. 1350 and was obliged * o sell it at a loss of as much money 
as he received for 15 maunds. At what price did he sell the 
sugar ? 

S. P. of 85 maunds =Rs. 1350—S. P. of 15 mds 
S. P. of 85 mds.-fS. P. of 15 mds.=Rs. 1350 


or 

or 


S. P. of 100 mds. = 1350 
S. P. of 1 md — Rs. 


1350 

100 


= Rs. 13, 8a. 


Exercise 70. 


1. I bought 20 maunds of rice for Rs. 87, 8a. and was 
obliged to sell it at a loss of as much money as I received for 
5 maunds. Find the sale price per maund 

2. I bought 30 articles for Rs. 99 and sold them at a gain 
of as much money as I received for 3 articles. Find the sale 
price of one article. 


Type X. Unequal rise in the price of tea and sugar. 

Ex. 22. A lb. of tea, and 6 lbs. of sugar cost Rs. 5, 4a. 
but if sugar rose 25 p c., and tea 5 p. c. they would cost Rs. 5, 
13a. Find the price per lb. of tea and sugar. 

Cost of 1 lb. of tea and 6 lbs. of sugar =84a.. (A) 

Cost of 1 lb. of tea and 6 lbs. of sugar ^ 125 

if both tea and sugar were to rise 25 p. c./ =84 X 100 



=105a, 


tea rises only 5% (read the question carefully). 

V. 20% of the cost of 1 lb. of tea=105a-93a. 

=12a. Mark this step. 

Cost of 1 lb. of tea= *^15? =60a . =Rs 3 12a 

From (A) cost of 6 lb?. of sugar = 84a.—60a.=24a. 
C 08 * of 1 lb. of sugar =24a.H-6=4a. 


W 
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Exercise 71. 

1. Rise in the prices of both tea and sugar. 

1 tea and 5 lbs. of sugar cost Rs. 3. 3a. but if 
sugar rose 40 / 0 and tea 25%, they would cost Rs. 4, 2a. Find 
the prices per lb. of tea and sugar. 

2. Two lbs. of tea and 3 lbs. of sugar cost Rs. 5, 7a. but 
if sugar rose 20% and tea 50%, they would cost Rs. 7, 14a. ; 
nna the prices per lb. of tea and sugar. 

3. 4 lbs. of tea and 5 lbs. of sugar cost Rs. 11, 4a. but if 
sugar were to rise 50% and tea 10% they would cost Rs. 12, 

14a. hind the prices per lb. of tea and sugar. 

®"II. Rise in the price of tea but fall in the price of coffee. 

4. 20 lbs. of tea and 24 lbs. of coffee cost £3. 16s. but if 
tea were to rise 10 p. c. and coffee to fall 16§% they would 
cost £3. 14s, Find the prices of tea and coffee per lb. 

When total gain is given. 

5. A man buys 4 horses and 9 cows for Rs. 1340. He 
sells the horses at a profit of 10% and the cows at a profit of 
20%. His whole gain is Rs. 188. What price did he pay for a 

horse t 


6. When the price of sugar rises 50 p. c. and the price of 
tea 10 p. c., the increase in the cost of 4 lbs. of tea and 5 lbs. of 
sugar, which together originally cost Rs. 11, 4a. is Re. 1, 10a. 
What is the original price of sugar ? 

Type XI. Discount on cash payment 

A. Simple case. 

Ex 23. A tradesman marks his goods at 33$ p. c. above 
their cost price, but allows his customers a discount of 10 p. o. 
for cash payment. Find his profit per cent. 


Let the cost price = Rs. 100 
Marked price = Rs. 133$ 

Discount = 10 P.C. of Rs. 133$= 


10 

100 



400 

3 



Rs. 13| 


= Rs. 


3 
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Reduced price = Rs. 133Rs. 13£=Rs. 120 
Gain per cent = Rs. 120 —Rs. 100=Rs. 20. Ans- 

B. Complex case. (Marked price). 

Ex. 24 A trader allows a discount of 10 p. c. for cash 
payment, how much per cent above the cost price must he mark 
his goods to make a profit of 20 p. c. ? 


Let the cost price be Rs. 100. 

90 p. c. of the marked price=Rs. 120 

i i • t? 120x100 10O1 

.‘.♦Marked price =Rs. -^-=Ks. ldo$ 

.'.He should mark his goods (133^ — 100) p. c. or 33J p. c. 
above cost price. 


Exercise 72. 


I. When the total discount is to be found out. 

A. Given : Discount of.p. c. 

1. A tradesman’s price are 25 p. c. above cost price but 
he allows a customer a discount of 12 p. c. on the amount of the 
bill. What percentage of profit does the tradesman make ? 

2. A tradesman’s charges are 25 p. c. over cost price, if 
he allows his customers 4 p. c. off their bills for cash payments, 
what is his gain p. c. ? 

B. Given : Discount in the £ or in the Re. 

3. A tradesman marks his goods at 20 p. c. above the cost 
price ; if he allows a discount of Is. 6d. in the £ off the marked 
price, what percentage of profit does he make ? 

4. A tradesman marks his goods at 12 p. c. above his cost, 
and for cash payment allows a discount of Re. 1, 5a. on a bill 
of Rs. 21. Find his net profit p. c. 

C. Given : Total gain. 

5. A trader asked the price of a watch which was 40 p. c. 
above cost and gave the purchaser 10 p. c. discount on the 
price asked, gaining thereby Rs. 5, 6a. 8p. Find its cost price. 

6 . A tradesman marks his goods 40 p. o. above the cost 
price but allows his customer 20 p. o. off his bill and thus gains 
Rs. 2, 4a, on the goods, find the amount of the bill. (Note the 
difference between the above two questions). 
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D. Questions based on Ex. 24. 

7. Goods are sold so that when 10 p. c. is taken off 

alter allowing his customer 4 p. c. off his bills ? P 

9. A trader allows a discount of 5 p. c. to his customers. 

What price should he mark on an article the cost price of 

which is Rs. 100 so as to make, a clear profit of 14 p. c. on his 
outlay ? r 


10 A tradesman marks his goods at such a price that he 
can deduct 12$ p. c. for cash and yet make 20 p. c. profit. 
What is the marked price of an article which cost him Rs. 180 ? 

C. Given : Marked price. Reqd. C. P. 


. U. A tradesman deducts 10 p.c. for cash from the marked 
price of an article and still gains 10 p. c Find the cost price 
of an article which he marks at Rs. 4, 13a. 

12. A bicycle agent allows 25 p. c. discount on his 
advertised prices and then makes a profit of 20 p. c. on his 

outlay. What is the advertised price of a machine on which he 
gains £3 ? 


13- A publisher sells books to a retail dealer at 5s. a copy, 
but allows 25 copies to count as 24. If the retailer sells each of 
the 25 copies at 6s. 9d, what profit p.c. does he make ? (F. U.) 

Miscellaneous Examples on Profit and Loss. 

Ex. 25. A tradesman buys some goods for Rs. 80, and 
sells i at a loss of 10 p. c. At what gain p. c. should he sell 
the rest to gain Rs. 4 on the whole ? 


Loss in the 1st transaction — Rs. 2. 

Now he has to make up this loss. Besides this he has to 
gain Rs. 4. 

He should gain Rs. 2-f4) or Rs. 6 on the remaining 
} i.e. Rs. 6 on Rs. 60. 

Gain p. c. at which the remaining goods are to be sold 

_6x 100 . 

=-=10. Ana. 


60 
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Neither gain nor lots. 

Ex. 26- I buy two horses for Rs. 1200* and sell one at a 
loss of 4 p. c. and the other at a gain of 6§ p. c., and on the 
whole I neither gain nor lose anything. What did each horse 
cost ! 


Loss on one horse=Gain on the other. 

4 p. c. of the cost of one horse=6§ p. c. of the cost of 
the other. 

Cost of one horse _6§ p.c._20__ 5 

Cost of the other horse 4 p. c. 12 3 

Dividing Rs. 1200 in the ratio of 5 : 3. 

Cost of one horse=f of Rs. 1 l00=Rs. 750. 

Cost of the other horse=$ of Rs. 1200=Rs. 450. 

Qs^lf each horse fetches the same price. 


Ex. 27. A man bought two horses for Rs. 1323. He 
sold one of them at a gain of 10 p. c. and the other at a loss of 
12 p. c. If each horse fetches the same price find the C. P. of 
each. 


Suppose Rs. 100 is the C P. of one horse. 

Selling price of this horse at 10 p. c. gain=Rs. 110. 
According to the condition of the question the selling 
prices of both the horses are same 

S. P. of the 2nd horse=Rs. 110. Loss p. c.=12. 

C. P. of the 2nd horse=Rs. *^=Rs. 125. 

1UU — 


Ratio between the cost prices=100: 125=4 : 5. 
C. P. of the lsthorse=Rs. *323x4 _^ s 588. 1 

P. P. of the 2nd horse=Rs. —^—=Rs. 736. • 

y J 


Miscellaneous Exercise 73. 

I. A few easy Questions. 

1. A man buys potatoes at 3 shillings per curt, j pays 
cartage at 12 shillings per ton and sells at f d. per pound. Find 
his percentage profit. 

2. 22 viss of sugar costing 8f annas per visa are mixed 
with 41 vies costing 7i annas per viss. At what price per 
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3. A fruiterer bought 63 boxes of oranges and sold & of 
them at a profit of 15 °/ c ; $ at a profit of 50 per cent and the 
remainder at a loss of 25 °/ 0 . Find the cost per box, if he 
gained £3, 17s. Od. on the whole transaction. 

4. A man buys a number of oranges for Rs. 2, 4 as. per 
hundred and sells half of them at 6p. each and the remainder at 
4as. per dozen. What is his profit per rupee ? 

Three important questions. 

too?" ^ two h° rses of Rs. 630 and sell one so as to lose 
10 / 0 , and the other so as to gain 12J °/ 0 and on the whole I 
neither gain nor lose, what did each horse cost ? 

6, A man bought two horses for Rs.sl313. He sold one 
of them at a gain of 20 °/ Q and the other at a loss of 25 °/ 0 . If 
each horse fetches the same price, find the cost price of each. 

7- A man sold an article for Rs. 96 and got a percentage 
of profit equal to the cost price. Find the cost price of that 
article. 



Harder Questions. 


8. A tradesman calculates that by selling sugar at 4 pence 
per lb. he will make 15°/ 0 profit on the cost price, but owing to 
imperfect scales, what he sells as 1 lb. is really 17 oz. What 
percentage profit does he actually make ? 

9. A tradesman by means of a false balance defrauds to 
the extent of 10°/ o in buying goods and also defrauds 10 °/ 0 
in selling. What per cent does he gain on his outlay by his 
dishonesty ? 

10. A tradesman marks his goods 40 °/ 0 above cost price, 
but allows his customers a discount of 10°/ o from the marked 
price. What actual profit does he make on the sale of an 
article for which he receives £1, 11s. 6d. ? 

11. A dealer sells a horse for £42, making a profit of 20 
p. c. ; he sells another horse at a Joss of 14°/ 0 and on the 
whole makes neither profit nor loss. What did the second 
horse cost him ? 
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12. A person sells a horse £53 and a cow for £24, and thus 
gains 10°/ o on the original cost of both ; but if he sells the 
horse for £54 and the cow for its original cost he loses 10 p. c. 
Find the original cost of each. 

13. I buy two horses A and B, A costs Rs. 50 more than 
B. I sell A at a profit of 18% and B at a profit of 5 p.c. ; my 
total gain is Rs. 101. What was the original price of each horse ? 

14. A man buys two horses paying Rs. 50 less for the one 
than for the other. He sells the dearer one at 20 °/ Q gain and 
the cheaper one at 30 °/ 0 gain. If he gets Rs. 40 less on the 
first than on the second, find the cost price of the first horse. 


15. A grain merchant reduces the price of wheat from 

Re. 1, 14a. to Re. 1, 12a. 6p. per maund and finds that he 

5 . 

gets 5^- p. c. less profit than at the former price, what is his 


profit per cent if he sells 200 mds. of wheat at the higher price 
and 800 mds. of wheat at the lower ? 


16. I buy one cwt of tea. Some of it is lost in transit. 
By selling the remainder at 15a. per lb. I hoped to gain Rs 11 
on my outlay, but I had to sell it at lla. per lb. and so I 
suffered a loss of Rs. 15. Find the quantity lost and the 
orginal outlay. 

17. Shop A sells goods at the prices it marks on the 
articles. Shop B sells at 4°/ 0 less than the prices it marks on 
the articles. Actually B sells for Rs. 98 goods that are sold 
in A for Rs. 100. What price does shop B mark on an article 
that is sold in A for Rs. 12 ? 

18. A man buys watches at Rs. 8 each. He presents 15 
of them to his friends free of charge. The rest he sells at Rs. 
12 each and makes 20°/ D profit on his outlay. Find the number 
of watches purchased. 

19. A person bought 200 books. He sold 80 of them and 
made a profit of Rs. 20. The remaining books he sold for 
Rs. 1000, and on the whole gained 60 °/ 0 on his outlay. Find 
the cost of each book. 

20. At a cricket match, a contractor provided luncheon 
for 24, and fixed the price to gain 12} °/ 0 on his outlay. Three 
persons were absenti The remaining 21 paid the fixed price 
and the contractor lost Rs. 2. What was the charge ? 
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CHAPTER XXII 


Simple Interest 


Suppose A is a money-lender and B who is a poor man 
rrows Rs. 300 from him and promises to return the money 
alter a year. The money-lenders are not so generous as to 
. ll0 ^ the People to use their money without getting some profit 
m return. Now A will demand more than Rs.»300. Suppose he 
emands Rs. 315. Now Rs. 15 is the money paid by the bor¬ 
rower B to the lender ‘A’ for the use of money. 

Note. 1. The money paid by the borrower to the lender 
lor the use of money lent is called Interest. ( Sud ). 


2. The sum of money lent is called the Principal. 

(Asal zar). 

3. Interest is generally a percentage of the money 
borrowed. If it is payable every year it is called the rate per 
cent annum. ‘Per annum’ means for a year. Sometimes the 
words ‘Per annum’ are omitted 


8 P. C. means that Rs. 8 (or £ 8) is the interest on Rs. 
100 (or £100). 


5. The sum of the principal and interest is called the 
amount. Thus amount=Principal + interest. 

6* Interest is of two kinds— Simple and Compound. 
When the interest is calculated on the given sum (Principal) 
throughout the period for which it remains lent, it is called 

Simple Interest. 


Case I. To find the Simple Interest. 
tS'X Interest for a number of years. 

Ex. 1 . Find the interest on Rs. 700 for 3 years at 5 per 

cent. 


Interest on Rs. 100 for 1 year=Rs. 5 




„ Re. 1 




If 


n 


» 


= Rs. 


= Rs. 


5 


100 

700x5 


Rs. 700 


100 



( 269 ) 


Interest on Rs. 700 3 years = Rs. 


700x5x3 

100 


=Rs. 105. 

From the above example we deduee the following rule : — 

_ Principal X rate x time 


HaTSimple Interest= 


lOO 


Or more briefly S. I. where p = Principal, 

r=rate %, n = (No. of years), S. l.=Simple Interest. 
gp~B. Interest for a number of years and months. 

Ex. 2. Find the S. I. on Rs. 2550 for 5 years, 4 months 
at 6J% per annum. 

n pxrx/i j, 2550x27x 16 

~ "100 9 ' 100 x 4x 3 

=Rs. 918. Ans. 

^TC. Interest for a number of days. 

1st Method. When the quantities cancel out easily. 

Ex. 3. What is the interest on Rs. 3200 at 3f per cent 
from June 12 to November 5 ? 

Principal=Rs. 3200 
Rate =3| p c. 

Time=146 days = - year 


365 

T , . 3200 x 15x2 -p AQ 

Interest = —-—-- — Rs. 48. 

100x4x5 


June=18 
July =31 

Aug. =31 


Sep. =30 

Oct. =31 
Nov. =6 


146 days 

II. Method. (When the quantities do not cancel out 
easily). 

Ex. 4. Find the interest on Rs. 1603, 4a. at 5 p. c. from 
18th Nov. 1927 to 3rd April 1928. 

Principal=Rs. 1603’25 


No. of days=Rs. 137 
S. 

100 

1603 25x5x 137 
100 X 365 




Nov =12 
Dec.=31 
| Jan.=31 
1 Feb.=29 
j March=31 
LApril = 3 


137 days 
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Both the numerator and 
denominator have been 
multiplied by 2 to get 
7300 as the divisor. 

= R8 -^W^=30 088=R S . 30, la. 5p. 

Note 1. Try to get 73000 as the divisor as explained 
above. 

*3*2. Division by 73000 can be performed by the following 
rule known as the 3rd, 10th and 10th Rule. 

1st Step. Add to the quantity to be divided its one-third 
then one-tenth of this one-third, and then a tenth of this tenth. 

2nd Step. Divide the sum by 100000 by moving the 
decimal point five places to the left. 

3rd Step. Subtract ^qq - of the resulting quantity 
♦Let us apply the rule . 

2196452-5 

732150-8 

1o*T = 732160 ~ 

-ii* To X T= 7321 6 

3009139-8 

Dividing bylOOOOO we have 30 091398 

of 'this result = -003009 

10000 _ 

The result after subtraction = 30-088389 

Thus to three places of decimals the result=30-088 whioh 
exactly tallies with the result got in *. 

fS*D. To find the total interest on different principals for 
different number of days, the rate of interest being the same in 
each case. 

Ex. 5. Find the total interest on December 31, 1901 of 
the following account, rate of interest being 3 p. c. Deposited 


= Ra 1603-25x5 x 137 k 2 

100x365x2 
- Rs 16 03 25 x 137 

73000 
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April 3, Rs. 450, withdrew June 14, Rs. 300 ; deposited 
August 23, Rs. 500 ; withdrew Nov. 10, Rs. 400. 

Rs. 450 from April 3 to June 14=72 days 

Rs. 150 from June 14 to Aug. 23=70 days 

Rs. 650 from Aug. 23 to Nov. 10=79 days 

Rs. 250 from Nov. 10 to Dec. 31=51 days 

450x72=32400 
150x70 = 10500 
650x79=51350 
250X51 = 12750 
107000 
6 

73000 642000 
Interest=Rs. 8, 12a. 9p. 

IS’Rule. Multiply each principal by the number of days you 
have found relating to it. Add together these products. Multiply 
this sum by -twice the rate. Divide this product by 73000. 
The quotient will give you the interest. 

E- When the rate is not per cent but per unit. 

Ex. 6. Find the simple interest on Rs. 72 for 4| months 
at 1 pice per rupee per month. 

S. I. =Rs. = Rs. =Rs. 6, la. Am. 

Ex. 7. Find the interest on Rs. 480 for 3 years 6 months 
at 2a. per rupee for half year. 


Time=3 years 6 months=7 half years. 


S. I. = 


480x7x1 


=Rs. 420, 


Exercise 74. 

Time in years. 

Find the simple interest on:— 

1. Rs. 350 for 4 years at 3 p. c. 

2. Rs. 2525 for 6 years at 2§ p. o. 

3. £980 for 5| years at 3$ p. c. 
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4’ £440 for 3£ years at 2£ p. o. 

5. £750 for 4J years at 3f p. c. 

6. £481, 58. for 2J years at 3J p. c. 

7. Rs. 666, 10a. 8p. for 1£ years at 2\ p. c. 

^n. Time in years and months. 

8. Rs. 133, 5a. 4p. for 4 years and 7 months at 2| p. o. 

9. Rs 312, 8a. for 2 years 8 months at 2\ p. c. 

^ID. Time in months. 

10. Rs. 892 for 8 months at 6£ p. c. per annum. 

11. Rs. 187, 8a. for 15 months at 31 p. c. per annum. 
•S’TV. Time in days. 

12. Rs. 625 for 146 days at 6 p. c. 

13. £312, 10s. for 292 days at 3} p. c. 

14. £1804, 3s. 4d. for 73 days at 4^ p. c. 

ts*v. Time within given dates. 

15. Rs. 575 from 24th October, 1924 to 19th March 1925 
at 3J °/ 0 . 

16. £833, 6s. 8d, from 15th March 1903 to 20th Oct., 1906 
at 2°/ 0 p. a. 

IS*VI. Per rupee per month. 

17. Rs. 360 for 8 months at 1 pice per rupee per month. 

18. Rs. 930 for 1 yr. 4 months at 2 pice per rupee per 

month. 

KS’VIL *To find amount. 

19. Rs. 850 for 6 years at 3£ p. c. per annum. 

20. £266, 13s. 4d. from 1st January 1905 to 8th Aug. 1905 
at 5 p. c. 

21. Rs. 1150 for 7‘5 years at 2*5 °/ 0 . 

VIII. Miscellaneous. 

22. What interest will £215, 12a. produce in 3 years, 8 
months and 10 days at 4£ per cent per annum ? 
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23. A mao borrowed Rs 850 from the Panjab National 

Bank on November 12, 1935 and returned the money with S I 

at % P e r annum on April 6, 1936. Find the sum of monev 
paid by him. J 

24. A person deposited Rs. 5600 in a bank at 3? 7 p a 

after six months he withdrew Rs. 3200 and after 12 months the 

remainder. How much did he receive altogether as interest at 
the end of the year ? 

®i^Case H. To find Principal. 
t^A. When interest is given 

oi v ^ r ; 8 „. ^ hat Sum °* mo fy wiil produce £ 80 interest in 
years at p. c. simple interest. 

Interest =£80 (given) 

Principal =£?°X10? =£ 80X100 X2X6 

y 2*X3* 6306- 

=£1000. Ans. 


Principal - 
When amount is given. 

Ex. 9. Find the sum of money that amounts R 0 ioia 

m 3 years at 5 p. c. per annum simple interest. ^ 1219 

Suppose the principal = & 8 jqq 

S. I. on Rs. 100 in 3 years atop o = PXrxn 

* = Rg 1 00x5x3 

___ m~~ 

Wh ? ^ = £ }g 

*“ -*3 

- E,. >* *'«« 

_ ■ 115 


>7 


I) 


” >7 


Rs. 1219 




>» 
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lS5*(a) A certain sum amounts to Rs. 130 at. 

(Here Rs. 130 is the amount). 

IS 9 (b) The interest on a certain sum amounts to Rs. 35 at. 

(Here Rs. 35 is the interest and not the amount. 
Exercise 75. [To find Principal). 

IS*I. When interest is given. 

1. What sum of money will produce £43 interest in 3J 
years at 2J p. c. simple interest ? 

2. What sum of money will produce Rs. 76, 5a. 4p. 
interest in 8 months at 5 p. c. ? 

Ha^The misleading word ‘amount’. 

3. On what sum will the interest for 5 years at 4 p. c. 
amount to £21, 5s ? 

4 . On what capital will the interest for 219 days at 4 p. c. 
per annum amount to £14, 2s 6d. ? 

lS*Rate p. c. in a peculiar form. 

5. If the rate of interest is £3, 6s. 8d. p. c. per annum, 
what is the principal on which the interest will amount to 
£9, Os. 6§d. in 13 months ? 

K3*‘Principar and ‘interest* in a round about way. 

6 . What sum of money must a man invest in order to 
«am £896, 13s. 4d. in 5 years at 3J p c. S. I. per annum ? 

When amount is given. 

7. What sum will amount to Rs. 6376 in 5 years at 5| 
p. c. per annum simple interest ? 

8 . What sum of money will amount to Rs. 3761, 14a. in 
3$ years at 4£ p. c. per annum simple interest ? 

9. What sum of money will amount to Rs. 1381, 4a. in 
16 months at 5 p. c. per annum simple interest ? 

10. What sum of money will amount to £769, 6s. at the 
end of 8£ years at 4 p. c. simple interest ? 

11 . What sum of money borrowed on 11th June will 
amount to Rs. 6161 on the 4th November of the same year at 
■5 p. o. per annum simple interest ? 
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BS^Amount' in disguise. 

12- A man lends a certain sum of money at 5 p. c.per 
annum and at the end of 1 year and 9 months he receives for 
interest and principal £2827, 10s. Find the sum. 

13. A borrowed a certain sum of money at 34 p. c. simple 
interest. He paid £1893, 6s. 8d. to his creditor at the end of 
12 years to clear off his debt. What sum did he borrow ? 

14. A tradesman who commenced business 5} years ago 

increased his capital at the rate of 15 p. c. per annum simple 

interest and it now amounts to £5960. What sum did he 
start with ? 

1^15. Wnat sum lent at 3£ p. c. per annum will in 17 months 
produce as much at simple interest as Rs. 850 lent at 5 p c 
per annum in 4 years ? * 

16. The rent of a house is Rs. 57 per month, and I want to 
buy it at such a price as would pay me 9J p c. per annum on 
my money. How much should I pay for the house ? 

Case III. To find Rate. 

®*A. When interest is given. 

4a. amount stm fa 5^7^ **“ Ra ' »»''• 

Interest = Rs. i 63 
Time = 5 years 
Principal = R s . 611J 

V. Rate - .M0X4 - 5l D r 

2445 x 5 c * 

»S-B. When interest is to be found out. 

U. At what rate per cent will 
amount to Rs. 2860, 12a. 8p. in 6} years ? 

Amount = Rs. 2850, 12a. 8p. 

Principal = R a . 2400, 10a. 8p. 

^ Interest = Rs. 450, 2a. 

= 6 i years teking the dift of W and (2). 

=3 Rs 450 & x 100 

240j§ x 6J 

= Rs 3601 *100x3x4 

* 8 x 7202 x 25 ** 3 * Ana * 


Rs. 2400, 10a. 8p. 






CD 

( 2 ) 


Time 
Rate p. c. 
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Exercise 76. (To find rate ). 

1. When interest is given. 

A. 1. What is the rate per cent when Rs. 210 is the simple 
interest on Rs. 2400 for 2£ years ? 

2. If the interest on £650 for 5 months is £12, 3s. 9d. what 
is the rate per cent ? 

3- At what rate per cent is £84, 14s. the simple interest on 
£2400 for If years ? 

IS’B. Another way of asking you to find rate p. c. 

4. A man charged 13a. for a loan of Rs. 39 for 1 month, 
what interest per annum is this ? 

13*11. When amount is given. 

5. At what rate per cent, simple interest will Rs. 1462, 8a. 
amount to Rs. 1725. 12a. in 4 years ? 

6. If £450 amount to £523, 10s. in 1 yr. 8 months, calculate 
the rate per cent. 

7. At what rate per cent per annum S.I. will £200 amount 
to £236, 13s. 4d. in 4 years, 7 months ? 

8 . At what rate (simple interest) will 1300 rupees amount 
to 1381 rupees 4 annas in 15 months ? 

9. A person borrows £150 on the 1st of January 1913 
and pays back £154, 10s. on the 8th August of the same year ; 
find the rate of interest charged. 

SSfC. Amount double or treble of the sume. 

10. At what rate per cent simple interest will a sum of 
money double itself in 25 years ? 

11. At what rate per cent will a sum of money treble itself 
in 20 years ? 

t£s*III. Two principals taken'together. 

12. A man lends £450 for 5 years and £380 for 3J years to 
two persons and receives £179 as interest from both. Find the 
rate of interest, simple interest being calculated. 

IV. Three seemingly difficult questions. 

13. A person borrowed Rs. 2"»00 from a Bank on the 4th of 

January of an ordinary year and repaid the amount on the 
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30th May of the same year. He had to pay Rs. 90 as interest. 
Find the rate of interest per cent per annum. 

14. The sum of Rs 46d, 12a. was lent out at simple 
interest, and at the end of 1 year 8 months the total amount 
was Rs. 500. Find the rate of interest per annum. (P. U.) 

15. At what rate % p. a will Rs. 3500 produce the same 
interest in 3 years as Rs. 2500 will produce in 2 years 4 months 
at 6 per cent per annum ? 

16. The amount of a certain sum with simple interest for 
10 years is Rs. 213, 5a. 4p. and with simple interest for 5 years 
more is Rs. 253, 5a. 4p. Find the sum and the rate %. 

17 The simple interest on £2353, 12s. 7±d. exceeds that on 
£2072. 0s. 1 Jd. by £6, 5s. 2d. in four months. Find the rate of 
interest per cent per annum. 

H^V. To find Time. 


Principal 

Interest 

Time 


Ex. 12. In what time will Rs. 250 amount to Rs. 271, 
14a. at 3|% per annum ? 

Amount =Rs. 271. 14a 

=Rs. 250. 

=Rs. 21, 14a.=Rs. 2l| 

___ 21 Jx 100 » 

250 x3$ 

__176x 100x2 01 

Tx 250 x 7 "~ 2 * years * 

•SfRemember. Tune= > tx100 ^ 

Pnn x Rate ’ 

% 

Exercise 77 (To find time) 

When interest is given. 

at 3J% ? lD What time WU1 the interest on R*. 4500 be Rs. 624 

£665 2 lls In i0id at at i 2M i J! ° D £5027 ‘ 10s ' ™ to 
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II* : When amount is given. 

A. 4. In how many years will Rs. 5000 amount to 
.J$8«.6100 at 5£% per annum simple interest ? 

5. In what time will Rs. 2250 amount to Rs. 2565 at 7% 
per annum. 

B. Rate % in a peculiar form. 

6. In how many years will Rs. 5488 amount to Rs. 7002 
14a. 8p. at a simple interest of Rs. 4, 6a. 8p. per annum for 

Rs. 100 ? 

C. Principal 4 - interest for ‘Amount’. 

7. If I lend a friend Rs. 1250 at 4% S. I. and tell him to 
keep it until principal and interest amount to Rs. 1666, 10a. 
8p. how long will he have it ? 


D. Doubled. 

8 . In what time will Rs. 1350 amount to Rs. 1620 at 
3 i% p. a. S. I. and in what time will it be doubled at the same 
rate ? 



Finding the date. 


9. On what date will £2190 repay a sum of £2208 
borrowed on the 1st Febuary 1928 at 5 % p. a. simple 
interest ? 


10 . A merchant borrowed £2187, 10s. from a certain bank 
at 8% per annum and on October 3 paid £2222, 10s. to the 
bank in full settlement of his account. When did he borrow 
the money ? 

Miscellaneous Examples. 

Amount for two different periods of time. 

K3*Ex. 13- A certain sum of money amounts to Rs. 660 in 
4 years, and to Rs. 715 in 6 years. Find the sum and the rate 
per cent. 

Amount of a certain sum in 6 years=Bs. 715 
Amount of the same sum in 4 years=Rs. 660 

Or P-f-Int. on the sum in 6 years=Rs. 715. (1) 

P-flnt. on the sum in 4 years=Rs. 660—.(2) 
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Subtracting (2) from (1) 

Int. on the sum for 2 years=Rs. 55 

55 

Int. on the sum for 1 year =~ 

„ „ „ ,, ,. 4 years- Rs. ^ x4=Rs. 110. 

* \ Principal=Rs. 660-Rs. 110=Rs. 550 

0/ Int. x 100 110x100 . 

Rate % = - p XT - = - =5. Arts. 

' PxN o50x4 

One part of the question depending on the other. 

Ex. 14. A sum of money remaining at simple interest 
for 3£ years at 4$ per cent amounts to Rs. 983, 14a. What 
would be the amount if the rate were 5 J % and the time 2J 
years ? 

(a) Suppose the^principal=Rs. 10U 

9 7 63 

Int. on Rs. 100 =Rs. - x*r - T Rs*-z 

Z Z 4 

Amount=Rs. 1004-Rs* ?? = Rs. 

4 4 


• • 


463 

When the amount is Rs. —, principal=Rs. 100 




9 $ 




„ Rs. 983J „ =Rs. 


100x4x7871 


463x8 
=Rs. 850. 


(6) Now Principal =Rs. 850 (found in (a) 

Time=2J yrs ; Rate=54% 

. y . 840X11X5 ‘ 11A7 

.*. Int.= _ =Rs. 1161. 

100x2x2 8 

Amount=Rs. 8504 Rs. U6|=Rs. 966, 14a. Ane. 

The total annual interest. 

Ex. 15. A man had Rs. 3000, part of which he lent at 5% 
and the rest at 4% ; the whole annual interest amounted to 
Rs. 132 ; how much did he lend at 5% ? 

Let us suppose the man lent the whole sum at 4%. (A) 

/. int.=-j -— —Rs. 120. 



( 280 ) 


Actual int.=R s . 132. 

Diff. between these interests=Rs. 132—Rs. 110 

tv* . , t 12. 

Diff. between the rales % =5—4=1 

*If the diff. is Re. 1 sum lent at 5%=Rs 100 

,» „ „ Rs. 12 „ ,, „ „ =Rs. 100x12 

„ ^ =Rs. 1200. 

Hence Rs. 1200 was lent at 5 %. 

Annual Payment. 


Ttc ^ hat annual P a .vment will discharge a debt of 

Ks. 4320 due in 5 years, the rate of interest being 4 % ner 
annum ? 6 /0 


Suppose the annual payment is Rs. P 

•The amount of Rs. P in 4 years at 4 %= p 

* /0 100 




yy 


» >9 


112 

„ 3 years at 4 „= ^ p 


99 


99 


99 99 


„ 2 years „ 


99 


108 

100 


99 




99 99 


" 1 year „ „= P. 


Last payment=Rs. P 

••• m p + m p + S p+ m p + p = 4320 


100 


or m p=4320 


p „ 4320x100 _ „„„ 

p=Rs - w “ =Rs - 80 °- 


•^‘Note carefully that in step * the No. of yeare=The total 
No. of years given in the question minus 1 year. (Why ?) 

Hard Nuts. (For Brighter students only). 

Ex. 17. Divide the sum of £10440 into two parts so that 
the interest on the 1st part for 4 years at 3* % is equal to the 
interest on the other for 3 years at 3% per annum. 

Suppose the 1st part=100 
Interest=£4=3$ =£14 
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According to the condition of the question the interest on 
the 2nd part=£14. 

o • o ^ 14x100 ,280 

Sum m the 2nd case= - —* "3 

280 

Divide £10440 in the ratio 100 : 

=300 : 280=15 : 14 

■CT L , 15x10440 JAA 

First part=£ - =£5400 

zy 

2nd part =£ ||x 10440 =£5040. 

Ex 18. A person invested £2500 at a certain rate % and 
£1600 at 1 per cent higher rate and the total interest from 
these investments in 3 years was £525. Find the rates of 
interest. 

Here the rates are not uniform. If they had been so we 
could have added the two principals together and then deter¬ 
mined the rate %. 

Extra interest charged on £ 1500 because of higher rate 
(Here 1 %) for 3 years=£ - 160Q ^ X -- =£ 45 

But the total interest =£ 526. 

Now £526-£45 = £480. This is the interest on £(2600+1600) 
or £ 4000 for 3 years at the lower rate of interest. 

/. Lower rate %= 10 Q ° = 4 

/0 4000 x 3 

Higher rate %=4+l=5. 

Ex. 19. When the rate of interest in the Savings Bank iB 
reduced from 3%, to 2£% a person withdraws Ks. 500 from his 
deposit. If the annual interest now received by him is less 
than the original by Rs. 30, find his original deposit. (B. U.) 

Reduction in interest is due to 

(а) withdrawl of Rs. 600 and 

( б ) decrease in the rate of interest at (3—241% or 4 °/ 

Int. on Rs, 600 at 3% p. a.=Rs. 15 * * /o> 

But total reduction in interest=Rs. 30 (given; 

*’• Ruction due to decrease in the rate of interest 

=Rs. 30—Rs. I6 =Rs. 16 
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When Re. £ is the decrease in int. sum=Rs. 100 
„ Rs. 15 „ „ „ „ „ =R 100x2)06 


•*• original deposit=Rs. 3000-f Rs. 500. 

=Rs. 3500. 


= Rs. 3000. 


Ex. 20. Three man borrow Rs. 2550 in all from a money¬ 
lender at 5% int. and pay back equal amounts in full settle¬ 
ment of their respective debts after 4, 10 and 12 years respec¬ 
tively. Find the sum borrowed by each. 

120 

Amount of the 1st part = ^ X 1st part 




yy 


loU 

2nd part = ^x 2nd part 
3rd part = x 3rd part 


it >> o iu part = x ara pari. 

By the condition of the question these amounts are equal. 

xoo x lst l ,art= 100 x2ud P art = Ho x 3rd P art 


or 


100 1 100 - r 100 * 

120 x lst part= 150 x 2nd part=160 x 3rd part=l suppose 


1st part : 2nd part : 3rd part 
Sum of the ratios=51 


1 


1 


1 


120 * 150 ‘ 160 
= 20 : lb : 15 


Sum borrowed bv the 1st person = Rs.- -^ - X 

51 





= Rs. 1000. 

yy 

yy 

„ 2nd 

^ 16 x 2550 

” - Rs. M 

= Rs. 800. 

yy 

yy 

„ 3rd 

p 15 X 2550 

” = Rs* - 

= Rs. 750. 


Exercise 78 

8^1- Double, treble, quadruple- 

1. In what time will a sum of money double, itself at 12% 
simple interest ? 
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2. In what time will a sum of money treble itself at 6|% ? 

3. A certain sum of money doubles itself in 20 years, in 
how many years will it treble itself ? 

4 . In what time will £ 12345, 13s. 9|d. double itself at 
4% p. a. simple interest ? 

5. Find in what time will a given sum of money quadruple 
itself if lent out at simple interest at the rate of one pice per 
rupee per month. 

fS’lI. When interest is a certain fraction of the sum. 

6. In what time will the interest on a given sum at 2^% 
amount to seven-fifteenths of the sum ? 

7. What is the rate % 0Q a g iven sum money it its 

3 ' 

interest in 3 years be — of the given sum ? 

1STIII. The solution of one part of the question depending 
on the other. 

8. If £7833, 6s. 8d. amount to £8587, 5s. lOd. in 3i years, 
what will £9400 amount to in 5} years at the same rate % p. a. 
S. I. ? (P. F.) 

9. If in 5 years Rs. 3520 amount to Ks. 4224, in what 
time at the same rate will Rs. 420 amount to Rs. 462 ? 

10 . A sura of money remaining at simple interest for 
2£ years at 6% amount to £345. What would be the amount 
if the rate were 5£% and time 3£ years ? 

11. If Rs. 450 amount to Rs. 540 in 4 years at simple 
interest, what sum will amount to Rs. 637, 8a. in 5 years at 
the same rate ? 

12. If the interest of Rs. 1000 in 5 years be Rs. 250, 
what will be the interest of Rs. 3500 for 1 year 6 months at the 
same rate ? 

13. A sum of money amounts to £9455, 15s. in 7 years 
a f 0|% simple interest p. a. In how many years will it amount 
to £3013,17s. 6d. at the same rate ? 

14 A sum of money in 10 years at 3J% simple interest 
amounts to Rs. 727, 0a. 6p. In how many years would it 
amount to Rs. 840.. 2a. at 4% 1 
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J V ; difl. of the two interests, and connecting 

the result with 100 ( £ or Rs.). 

A 5 '* 0n what 8am of mone y would the annual interest he 
Ks. 42, 6a more at than at 3£% ? 

, 0n what 8um ol mone y would the half yearly interest 

he Rs. 28, 8a. more at 4J p. c. than at 3| p. c ? 

17. The simple interest on a certain sum for 9 months at 

’ 5 p. c. p. a. is Rs. 490 less than the simple interest on the same 
sum for 13 months at 4 p. c. p. a. Find the principal. 

18. Two equal sums of money were invested, the one at 
5 p. c. and the other at 5J p. c. At the end of nine years, the 
interest received from the latter sum exceeded that received 

from the former investment by Rs. 40, 8a. Find the invest¬ 
ment in each case. 

B. 19- I lent a certain sum of money at 5% S. I., in 7 years 
the interest amounted to Rs. 390, less than the sum lent. How 
much did I lent ? 

V. A few important questions- 

A certain sum of money at simple interest amounts to 
Rs. 544, 8a. in 3 years and to Rs. 623, 4a. in 5J years. Find 
the sum and the rate %. 

21. A certain sum of money amounts to £3768, in 8 
months, and to £3810 in 10 months. Find the sum, and the 
rate per cent. 

22. Divide Rs. 1650 into two parts such that if one part be 
put out to interest at 4$%, and the other part at 5%, the 
yearly income may be Rs. 76, 8a. 

1^23. A person had £3000, part of which he lent at 3% and 
the rest at 4%, the whole annual interest received wa3 £101 ; 
how much did he lend at 4°/ 0 ? 

24. A man had Rs. 3500, part of which he lent at 4°/ 0 and 
the rest at 5%. A fter 3 years the whole interest amounted to 
Rs. 465. How much did he lend at 5% ? 

Payment of a part of the debt every year. 

25. Exactly three years ago a man borrowed £1875 from 
a bank at 4% per annum. At the end of a year he paid the 
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interest for that year and part of the loan altogether £450. 
Similarly he paid £650 at the end of the second year, what sum 
must he now pay to clear off the debt ? 

26 A owes B Rs. 1200 ; he pays Rs 100 at the end of 

every month. What amount will he still have to pay at the 
end of the year if the rate of interest is 6% S. I. ? 

VII. Interest and Income-tax. 

27 I deposit £1250 in a bank at 3J% P- a. If I have to 
pay income-tax at 4d. in the pound, find my net annual income. 

28 Find the half-yearly interest on Rs. 6700 at 3i% p. a. 
after aeducting income-tax at one anna per rupee. 

29. A person deposits a certain sum of money in a bank 
at 5% P- a- II his net annual income after paying income-tax 
at 6 p. in a rupee be Rs. 610, 5a., find the sum deposited by 
him. 

30. A man deposits equal sums in two banks at 3£% (free 
from income-tax) and at 4% (income-tax 6p. per rupee) and if 
his annual income from the latter deposit be Rs. 21, 3a. more 
than from the former, find the sum deposited in each. 

Vm. A Annual payment. 

31. What annual payment will discharge a debt of Rs. 440, 
due in 6 years simple interest being reckoned at 5% ? 

32. What annual payment will discharge a debt of Rs. 4320 
in 5 years, the rate of interest being 4% p. a ? 

B Equal amounts. (Hard Nuts). 

33. Divide £791, 10s. into three parts so that their amounts 
after 1, 3, 5 years respectively may be equal, the rate of interest 
being 5% p. a. 

34- A sum of Rs. 18750 is left by will by a father to be 
divided between two sons 12 and 14 years of age so that when 
they attain majority at 18, the amount received by each at 5% 
simple interest will be the same. Find the sum allotted at 
present to each son ? 

35. Divide the sum of Rs. 7000 into two parts so that the 
interest on the lBt part for 6 years at 2J% is equal to the 
interest on the 2nd part for 4 years at 5%. 
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IX. Miscellaneous Questions ( for students of average ability). 

A. 36. A certain sum of money at simple interest amounts 
to Rs. 505-2 in 2 years and to Rs. 589 4 in 4 years. Find the 
principal, and the rate %. 

37. A person has Rs. 4500 ; he lends Rs 2000 at 2°/ o} 
and Rs. 1500 at 3°/ c . At what rate must he lend the remainder 
of his mnney so that his total income may be 4°/ 0 on the 
whole ? 

!Sar38. i of my capital is invested at 5°/ 0 , £ at 4°/ 0 ; and the 
remainder at 6°/ 0 . If my total income is £87, find the capital. 

IS~39. A person buys a horse for Rs. 6400 and sells it after 
16 months for Rs. 6300, how much did he lose considering 
money to be 41% p. a. ? 

B. Harder Questions- ( For brighter students only). 

F5*40. Two equal sums are lent at the same time at 4°; o , and 
3°/ 0 simple interest respectively. The former is recovered two 
years earlier than the latter, and the amount in each case is 
Rs. 620. Find the sum and the time. 

41. A lends B Rs. 320. B is to pay interest on whatever 
amount he has not paid back, at the rate of 5% for the 1st 
year, 6°/ G for the 2nd year and 7°/ 0 for third year. B pays A 
Rs. 100 at the end of the 1st year, Rs. 100 at the end of the 
2nd year, and enough to pay off completely the debt and 
interest at the end of the third. How much is the last pay¬ 
ment ? (Correct to the nearest pie.) 

42. A lends £1600 to B for 3 years and £1100 to C for 
4 years at the same rate of interest (simple). He receives 
altogether £3206 as amount from both. What is the rate of 
interest in each case ? 

43. A borrowed from B Rs. 1584 for 8 months and Rs. 1600 
from C for 6 months at ths same rate of simple interest and 
found he had to pay back exactly the same amount to both B 
and C. Find the rate of interest per cent p. a. 

44. I lend Rs. 575 at the beginning of the year at a certain 
rate of interest, and after 9 months lend Rs. 350 more at double 
the rate. The interest on both loans is Rs. 45, at the end of 
the year. What is the rate per cent at which the former sum 
has been lent ? 
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45. Divide Rs. 2500 into two such parts that if the first be 

put out, at simple interest for 5 years at 3i° /o and the second 

f? r at 5 /o3 the interest of the 1st part shall be double 

that oi the second. 

To find the original deposit in a bank. (For brrgkter student*). 

oo, 46 - jy hen the rate < )finterest ina bank is reduced from 
6 to t0 f Q a man withdraws Rs. 1000 from the bank and the 
annual interest is reduced by Rs. 40. Find the original sum 
deposited by him in the bank. 

. 0/ 4 7* oo When the f ate of interesfc in a bank is reduced from 
4/ 0 to 3 ; a man deposits Rs. 2500 and he finds that his annual 
income is the same as before. Find his original deposit. 

aio^' ^ entb e rafce of interest is increased from 31°/ to 
4J / a man withdraws £350 from the bank and he finds that 

now hm annual income is £4, 5s. more than before. Find his 
original deposit in the bank. 

paid at the time of purchase. ' ® first one to be 


CHAPTER XXIII 

Compound Interest 

tereB&uallvTald'bv the ^ ^ ^ la ^ d . the in- 
of each year or oC fi I b ° rr ° w f r to . the lender a * ‘he end 
this ia not the case Herl pe . rl ° d bUt m . c °mpound interest 

retained by the h n r,„“" he ! ntere8t . as becomes due i. 

The amount thus obtained^* ° an a ^ed to the principal, 
period. Thus we find th bco “ 63 tbe principal for the next 
the fixed princinal * nmp ' tntere *‘ is merely interest on 
SS. WhereaS compound interest is interest on a 

cTia ft! L il the abbreviati °“ for Simple Interest. 

• I- the abbreviation for Compound Interest. 
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Compound Interest Formula. 

Let P be the principal, R the rate per cent, n the number 
of years and A the amount. 

Int. on P for I yr. at Rp. c. = ^ X ^ X * ^ 


100 


■■■ 


100 


(i) 


. T ! r0 “ the ^ esu l t I 1 .) we find that in the course of 1 year the 

principal at the beginning of the year gets multiplied bv 

( 1+ iob) 

Now the principal at the beginning of the second year is 

RS - P ( 1+ lH) 


V Amount in 2 yre. at R p. c. 



Amount in 3 vrs. at Rp.c. = l 4 -_\ 

K V ^100/ 

Hence the amount in n yrs. at R p. c. = p/ l 5. \ 

\ 100 / 


KS*Remember. A = 1-f ~\ 

100 / 


( 2 ) 


C. I. = Amount—Principal 

= p ( 1 + Tod) _p .(2) 

Case 1. To find C. I. or amount at C. I. 

When time is an exact number of years. 

Ex. 1. Find the amount of Rs. 5000 at compound interest 
in 3 years at 5 p. o. 
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1st Method. (Commonly used by the students) 

Amount =» W i_l R V* 

' V ^100/ 

= Rs. 500o( 1 -f- JLj \* 

' 100 / 

= Re. 5000 X — x - 05 y 

100 100 100 

_ 46305 

KB - ~8 = Rs ‘ 5788 > 2a. 

2nd Method. (Working the question in decimals) 

5000 Principal for the 1st year 


5000 °° Int for the 1st year 

A. for 1st year or P f or 2nd year 


5250 


26250 

5250 

6512*50 

5 


276*626 

6512*6 

5788125 


• » j -inf 

• • Ihe reqd. amount = R s . 5788, 2a. 


lot. for 2nd year 

A for 2nd year or P f or 3rd year 
•Infc. for 3rd year 

Amount for the 3rd year. 

- T> _ P* M r\ rv ^ 


**?■ , Wte “ “f 6 “ not exact number of year* 

Ex. 2. Fmd the C. I. on £400 for 2* years at 10 p. 0 . 

l*t Method. Amount = p/ u R 

\ + iool 

= £4000 x I 10 x 110 v M 

100 x Too' x ^o 

= £5082 

= £5082—£4000=£1082. An, 


C. I. 
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2nd Method. 


£40000 

P. for the 1st year 

10 

400-00 

4000 

Int. for the 1st year 

4400 

Am. for the 1st yr. or P for the 

10 

2nd year 

440-00 

4400 

Int. for the 2nd year 

4840 

P. for the 3rd year 

10 


Mark this step2| 48 4-QQ ^- / Int. for the 3rd year 

242 i of the Int. for the 3rd year 

C. I. for 2i years = £400+£440+£242 

= £1002. An8. 


Ex. 3. Find the C. I. on £1666, 13s. 4d. for 3 years at 
-5 p. c. 

1st Method. Amount = £1666§ x( 1 + -yQQ~) 

_ -5000 21 21 y 2l 

”*3 20 20 20 

.5x21x21x7 15435 

= £-=-= £ 


8 


8 


v. C. I. 


£1929, 7s. 6d. 

(£1929, 7s. 6d.)-(£1666, 13s. 4d.) 
£262, 14s. 6d. Ana. 


2nd Method. 

Special Device. £1666, 13s. 4d.~ £1666§ 

5000 


= £ 


3 
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the interest on £5000 (i.e., the mine- 
rator) and divide the result by 3 (i.e, the denominator). 

£5000 Principal for the 1st year. 
5 

250 00 Int. for the 1st year 
5000 . 

Am. for the 1st year or- P 
for the 2nd year 
Int. for the 2nd year . 


5250 
_5 

26250 

5250 


5512*5 

5 


275*625 
5512-5 
5788 125 

5000 

3|£788 125 
£262-708 


P. for the 3rd year 

4 

# 

• Int. for the 3rd year 
Am. for the 3rd year 
Int. for 3 years 


. 4 


Hence C.I. = £262, 14s. .d. 


*S-V. . Intent payable half yearly or quarterly. 

Mfy^y uthe same as finding theV l7o’r fyUrjffi 
of years by *2 and di vidi l^t her ate "by T C t0 muUi P 1 ^ the number 

method Q o“!n y g 8“™^ are 4 quarters in a year the 
Wy ,s the same as finding the C? LfoTfi yLV'at 

of y ea 4 and divide the7te“byT *° mulli P l V the number 

Exercise 79. 

f 3 ’, 1 - £ md the Compound Interest on 

A. 1. Rg. 3000 for 2 years at 10°/ . 

2. £6250 for 2 years at 4%. '. 


( m ) 


B. 3. £3125 for 2$ years at 4%. 

4. £800 for 1$ years at 5 %. 

C. 5. Rs. 800 for 3 years at 3f %. 

D. 6. Rs. 533, 5a. 4p. for 2J years at 7J 0 / o . 

7. £133, 68. 8d. for 3 years at 2\°/ 0 . 

I^U. Find the amount at Compound Interest of : 

A. 8. £600 in 2 years at 4°/ 0 . 

9. Rs. 1600 in 2£ years at 5°/ 0 - 

10. Find to the nearest pie the amount of Rs. 1750 

for 3 years at 3°/ 0 . 

11. Find to the nearest penny the amount of £1426 for 3 
years at 4°/ 0 - 


Find 

Interest on :— 


to the nearest penny or pie the Compound 


12. £352 for 3 years at 3J°/ 0 . 

13. Rs. 285 for 3 years at 3J°/ 0 . 

lSff*IV. Half-yearly or quarterly. ' 

14. If the interest is payable half yearly find what £866, 
13s. 4d. amount to in 1 year at 10°/ o . 

15. Find the compound interest on Rs. 350 in If years at 
4°/o interest payable quarterly. 

16. Find correct to the nearest penny the compound 
interest on £2525 for 1 \ years at 5°/ 0 P- a » interest being added 
half yearly. 

17. What will £3255, 4s. 2d. amount to in a year and a 
half if put out at C. I. at 8 °/ 0 p. a., the interest being added at 
the end of each half year ? 

1^18. I lend to a friend £2500 at C. I. for 3 years, the rates 
of interest being 3°/ 0 for the 1st year, 4°/ 0 for the 2nd year and 
5°/ 0 for the 3rd year. What sum am I entitled to at the end 
of 3 years ? 
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. A m “ 0 sav “ T e ™'7.y e ar fl°° and invests it at the end 
endtftte 4th year' ^ th ® am ° Unt ° f h!s ailvin g fl at the 

° n ^hat sum is simple interest for 3 years at 3°/ n a 
equa 1 to Rs 22, 8a. Find the C. I. on the same sum for P £ 
same period at the same rate of interest. 

difference in a banker’s income when h* 
~ 80 °000 at 5°/ 0 Compound Interest forTyea^ and 

the i«t 6 endB ° U h t ^ e 8ame at Compound Interest at 4°/ for 
the 1st year, at 5 / 0 for the 2nd and at 6 0 / o for the third. ° 

I • 


sum. 


To find the difference between S. I. and C. I. on a given 


F i nd the nearest penny the difference between 
e simple and compound interest on £350 for 3 years at 3°/ 0 , 

Simple Tntereal—f 350x3x3 _ f 63 .. 

100 - i o~=f31, 10s. 


350 

3 

P. for the 1st year. 

1060 

350 

Int. for the 1st year. 

360 

3 

P• for the 2nd year. 

10 816 
360*5 

Int. for the 2nd year. 

37F3liT 

3 

P. for the 3rd year. 

11-13945 

371*316 

• 

Int. for the 3rd year. 

382*45445 

350* 

Am. for the 3rd year. 


• rjri * Compound Interest in 3 years 

• ‘ Compound Interest=£ 32 , 9a. id. 

Kff ® renoe ^tween C. I. an d S. i.„i 9g . ld _ 
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I^Note. We may apply the formula A=P ( 1 + ^)” and 

then subtract the principal from the amount. The result will 
be the C. I. 


Exercise 80 


Find the difference between the dimple and compound 
interest on Rs. 625 for 2 years at 4°/ 0 p. a. 

What is the difference between the simple and com¬ 
pound interest on £15725 for 4 years at 4% ? 


3. A person owes a banker Rs. 5000 and promises to pay 
it in 3 years at 5% p. a. Suppose the banker charges him 
eimple interest instead of compound interest, what difference 
would this make in his payment ? 

. 4. Find the difference between the simple and compound 
interest on Rs. 750 for 2 years at 4p.a. interest being pay¬ 
able half yearly. 


5. A lent. Rs. 3000 for 2 years at 4% simple interest and 
B lent the same amount of money for the same number of 
years at the same rate per cent compound interest payable 
half yearly. Find the difference between their interests correct 
to the nearest pie. 

6. What is the difference between the compound interest 
of £2000 for 3 years at 3£°/ 0 p. a., and the simple interest of 
the same for the same time at 3|°/ 0 • 

Case II. To find Principal. 

A. When amount is given. 

Ex. 5. What sum will amount to Rs. 826, 14as. in 2 years 
at 5°/ 0 compound interest ? 

Suppose the principal=Rs. 100. 


Amount 


100x105x105 _ R 441 
100 x100 ' 4 


441 


wwwa 1.JL 1 - # /v/v 

When the amount is Rs. -j- f prinoipal=Rs. 100 


79 


79 


„ Rs. 8265 




=Rs. 


100x4x6615 


! 441x8 
=Rs. 760- Ans. 
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B. When Compound Interest is given. 

Ex. 6. On what sum will the compound interest for $■ 

years at 5°/ 0 amount to £110, 6s. 9d. ? 

€ . 

1 Suppose the sum=£100. 

105 105 105 


Amount 


=£100 X 
=£ 9261 


100 X 100 X 100 


80 
9261 

Compound Interest =£——£100 

80 



,9261 

p 8000 p 1261 - : 

»£ 12 61 i3 
1 80 13 

~ £ 80 

* 80 ~ * 80 

the Compound Int. on £100 

£ i „ 

99 99 

,100x80 
* 1261 

£ < - 

9t It 

f l00x 80x8827 

1261x80 


=£700. Ana. 

Exercise 81. {To find Principal) 

®®*I. When amount is given. 

A ; Whafc 8Um of money will amount to Rs. 1331 in 3 years 
at 10 p. c. compound interest ? . 

2„ What sum will amount to £364, 10s. in 2 years at 8°/ 
p. a. compound interest ? 6 

' n .?5 at 8um . in 3 years amount8 t0 Rs - 926, la. n pies 
at C. I. if the rate is 5% p. a. ? Z p 

B. Principal and interest. {Note the change in wording). 

A tradesman borrowed a certain sum of money at 6% 
C. I. and the end of 4 years he paid to the lender as principal 
and interest £607, 15s. Jd. What was the sum borrowed $ 

C. Capital at the beginning. ‘ * 

A merchant gained annually at the rate of 20% At 

- ~ *»“■ ~ 

t '.l 
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D. When rate % is not the same throughout the given 

a T 6 ;r 8um W0 „ u o I , d j n 3 year8 amount to £281], 18s. at 

O. I. if the rate were 3% for the 1st year, 4% for the 2nd 

year and 5% for the third ? *’ A ° Ior “ 


7. What sum of money will amount to £699, 13s. 24d in 
Z years reckoning compound interest for the 1st year at 4% 
and for the second 31 % p. a. ? ( Bombay) 

8. What sum will amount to £1591, 13s. 216d. in 3 years 

at O. I., the interest for first, second and third years being 3 2 
and 1 p. c. respectively ? ( Bombay) * 

9. What sum of money put out at C. I. will in 2 years 
amount to £1944, 16s. 2=d. interest being at the rate of 10% 
p. a. and being paid half yearly ? 

^*IL When C. I. is given. 

10. On what sum will the compound interest at 5% in 2 
years amount to Rs. 153, 12a. ? 

11. On what sum will the C.I. at 61 % in 3 years amount 
to £102, 2s. 6d. ? 


12. On what sum of money will the C. I. (payable an¬ 
nually) for 2 years be the same as the simple interest on Rs. 
943, for 10 years reckoning interest at the rate of 5% p. a. ? 

13. What sum of money will in 2 years at 5% simple 
interest yield the same amount of interest as £110 will yield in 
the same time at 5% compound interest? 

14. A sum of money was invested for four years, interest 
payable annually. The rate of interest was 5% p. a. for the 
1st two years and 4% p. a. for the last two years and the 
amount at the end of four years was £11.64, 10s. 3|d. What was 
the sum invested ? (Madras) 


Case 



To find time. 


Ex. 7. In what time will Rs. 1875 amount to Rs. 2028 
4% compound interest ? 



1876 ( 1+ i4)” 



=2028 
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or 


or 




or 


' » ' 

• • 


/104 V 
MOO/ 
r 26\” 


2028 
’1875 
2028 
1875 

676 /26* 8 


/zov" 675 /26v 5 

'25/ “625~\25/ 

*=2. 

Henoe the reqd. time=2 years. 

Exerde* 82. (To find Time) 

1. In what time will Rs. 8000 amount to Rs. 9261 at 5% 
•compound interest ? 

2. In what time wili £5000 amount to £5202 at 2% C. I. ? 
2 w bat time will Rs. 400 amount to Rs. 463, 0a. 

9-g-p. at 4% C. I. ? 

o 4 ‘ the time in which Rs 1125 amounts to Rs. 1302, 
°a. ^P* at 5 % p. a. compound interest. 

a 0/ time £5000 amount to £5306, 0s. 92d. at 

4 / 0 naif yearly ? 5 

Case IV. To find rate %. 

At " ha * rafce pc - impound interest will Rs. 1600 
-amount to Rs. 1764 in 2 years ? 

=A 


p(l+_L\ 2 
' T 100/ 

1600 ( 1+ I5o)’ = 17W 


I 


or 


or 


or 


or 


100 
(>+*>■ 



1 + 


100 

r 


100 

r 


S?J reqd. rate % 


_1764 441 
1600“400 = 

21 

“20 ^ *tep. 

"*20 Subtracting 1 from both sides. 
=5 Multiplying both sides by 100 

* ™U« 
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Exercise 83. {To find rate %) 

1. At what rate % will Rs. 5000 amouut to Rs. 5618 in 
* years ? 


2. At what rate % will £5000 amount to £6655 in 3 
years ? 

3. A sum^of Rs. 285 put out at C. I. -for 3 yrs. produces 
Rs. 29, 7a. 4p. Find the rate p. c. of interest. 


4. If £31250 put out at C. I. amount in 3 years to £43904 
what is the rate % ? 

5. At what rate % C. I. does a sum of money become 

16 


9 


times itself in 2 years ? 


Miscellaneous Examples. 

Three very important examples. 

*^Ex. 9. On what sum does the difference between the 
simple and compound interest for 2 years at 5% amount to 

Rs 9 ? 


Suppose the principal = Rs. 100 
S. I. for 2 year at 5% = 


C. I. for 2 years 




p 100x5x2 D _ A 
Rs. 100 =Ra. 10 

„ 100x105x105 _ 

Rs - -looxioo- - Es - 100 


P 441 

Rs. —- 
4 


Difference 

The given difference 
Re. i is the difference on 


Re. 1 


Rs. 9 


)> 


>> 






Rs. 100=Rs. 10J 

Rs. 10J—Rs. 10=Re. J 
=Rs. 9 
Rs. 100 
100x4 

Rs. I°0^-^=R 8 . 3000. 


T» iw At 

RS. ;. 


1 


fS’Ex. 10. A sum of money put out at compound interest 
amounts to Rs. 17604, 2a. 8p. in 2 years and to Rs. 18308, 5a. 
4p. in 3 years. Find the rate and the sum. 
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(a) Amount in 3 years=Rs. 18308, 5a, 4p... •••(!) 

,, „ 2 years^Rs. 17604, 2a. 8p... •••(2) 

Subtracting (li) from (1) we have 

ISs*Rb. 704, 2a. 8p. which is the interest on Rs. 17604, 2a. 8p. 
for I year. (Very important step) 


Rate Rs. 4225 * I00 . x « .4. An,. 


PxT 


6 x105625 


I^Remember 1. The difference between the two amounts is 
the interest on the smaller amount. 

tS^2. The above method is used when the difference between 
the two periods of the time is only 1 year. 

(6) Suppose the principal=Rs. 100 

\ Amount at C ’ L =Rs ' - 100x100 - " ^ 75 

in 2 years. 

2704 

, . If amount is Rs. 0 —^ sum=Rs. 100 


99 



99 


Re. 1 


19 



100x25 

2704 


99 


Rs. 17604J „ 



100 X 25 X105625 
2704x6 


=Rs. 16276, 0a. 8p. Ans. 

11. The compound interest on a certain sum for two, 

years is £70. 14s. and the simple interest is £70. Find the sum 
and the rate °/ Q . ; > 

C. I. for 2 years=£70, 14s. (1) 

S. I..for 2 years=£70 , ... (2) 

Subtracting (2) from (1) we have 

M»* which is the interest on the 1st year's interest. 

1st year’s simple interest =£70-r2=£35. 


.. 14s. is the simple int. on £35 for 1 year. 

14x100 


Rate = 


=2 •/.. 


20x35x1 

Principal =*|^° ^1756. ^ 
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HZ 0 * 6 '. The n 8tep * “ very important. 

^Cannon. Don’t that 14 b. in the int. on £70. 

y ears at 57 ‘^T Tv* 8Um of &r 3 

/o 0s - 3d - > what '« the simple interest ? 

C. I. on gftV LQS xl 08X10 5 A .1261 {AlMabad >- 


’100 y 100x100 


-0= 


8000 


S. I. on £1= £ 3 

100 " 4 20 

. s - __ 3 80f 0 1200 

C. I. 20 x 126I7 = f26i 

* * S ' —1261 ° 3 * 3d * 

,1200 26481 _ o 

= £ 1261 X ~80 =£316 

interest Meth0<1 ^ ** PrinCipa ' and then the eim P le 

Hard Nuts. (For brighter students only). 

, Jt* - Divide Rs. 5854, 8a. between A and B so that 

end o h fT at the e ° d ° f 7 1 6 *” be equal t0 B ’ 3 share at ‘he 
end of 9 years, compound interest at 4°/ 0 being allowed. 

tively^ the Pre8eDt ShareS ° f A * nd B be P > and P 2 respec- 
or P,xl = p 2 X ( 1+T ) Z Dividing by (l + Xy 




or P, 

p i 

p , 

or Pj : P 


=P 3 X 


25 
676 
625 


or 


676 


Mark this step 


626 

. , . . =676 : 625. 

Dividing Rs. 5854, 8a. in the ratio of 676 : 625 
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A*s present share =3^3^ °f Rs- 5854J=Rs. 3042. 

B’s share=Rs. 5854$—Rs. 3042=Rs. 2812, 8a. . 

Ex. 14. A sum of Rs. 1261 is borrowed at 6 p.o. compound 
interest to be paid back in 3 years by 3 equal annual payments. 
Find the annual payment. 1 

Let the annual payment be Rs. x. 

{ Principal which will amount to = 

Rs. * in 1 year at 5 p.c. 


«<S> 


1 + 


100 


J Pr. which will amount to Rs. z= -—- 1 

} in 2 years at 6 p. c. C. I. ( n 5 \ 

V ^100/ 

Pr. which will amount to Rs. x= - 

in 3 years at 6 p.o. C. I. / i_i_ JL\ 

\ ^ 100 / 


20v 2 





But the sum of these three principals is equal to Rs. 1961 

■® +BX ©*+*©* = 1261 
0r *(ll)[ I +S+®Ti = 12 « Mark thU rtep. 

- «a^ + a 


°r « 2 , 


20r 441-f-420-f 400 
L 441 


20 1261 
° r * X 2l X 44i 


or x 


=1261 


I -| 

J =1261 


= 1261 


_1261 x2lx441 


=Ra. 


20x1261 

9129 

20 


=Rs. 463, 0a. 9-ip. 

0 
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Exercise 84 ■ 

^ I. To find principal when difference between S. L and 

C. I. is given. (Important). 

The difference between simple interest and compound 
interest on a certain sum of money for 2 years at 4 p. c. is one 
rupee. Find the sum. (Punjab) 

2- On what sum will the difference between the simple 
and compound interest for 2 years at 5 per cent p. a. amount to 
£1, 17s. ? 

3. What would be the principal when the difference 

between the simple and compound interest on that sum for 
3 years at 5 p. c. is £7, 12s. 6d. ? . . 

4. The S. I. on a certain sum for two years is less than 
the C. I. on the same sum for the same period by Rs. 15. If 
the rate of interest in both the cases be 5 p. c., what is the 
sum ? 

IS^5. The compound interest on a certain sum at 5 p. c. for 3 
years is Rs. 133, 7a. more than the simple interest for 3 years 
at the same rate. Find the sum. 

ISf* 6. The compound interest on a sum of money for 2 years 

at 3 p. c. exceeds the S. I by £1, 17s. Find the sum of money. 

# | 

7. The simple interest on a certain sum of money for 5 

3 

years at 3 — per cent p. a. exceeds the compound interest on 

the same sum for 3 years at 5 per cent p. a. by £179. Find 
the sum. 

8. A lent a sum of money for 2 years at 6§ per cent p. a. 
at simple interest and B lent the same amount of money at the 
same rate for the same time but at compound interest. B got 
Rs. 4 more than A. Find the amount lent and the interest 
received by each. 

When amounts for two different periods of time are 
given. (Imp.) 

1^9. A sum of money put out at compound interest 
amounts to £8820 in 2 years and to £92(31 in o years. Find the 
rate and the sum. 
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10. ’ A sum of money placed out at C. I. amounts to 
Rs. 2420 in 2 years and to Rs. 2662 in 3 years. Find the sum 
and rate p. c. 

11 . A sum of money placed at C. I. amounts to £3327, 10s. 
in 3 years and to £3660, 5s. in 4 years. Find the sum and the 
rate p. c. 


To find sum and rate when S. I. and C. I. are given. 

12. The compound interest on a certain sum for 2 years 
is £82 and the simple interest is £80. Find the sum and the 
rate p. c. 

13. The compound interest on a certain sum for 2 years 

is Rs. 61, 3a. 2|p. ahd the simple interest is Rs. 60. Find the 
sum and the rate p.c. * 

*^B. When it is essential to find S. I. for 2 years. , 

14. Simple interest on a sum of money for one year is 

£10, 16s. 8d. and C. I. on the same sum for two years is £22 2s. 
Find the rate p. c. * 

15. The interest on a certain sum of money for 1 vear is 
£75 and the compound interest for 2 years is £154, 13s. Qd. 
Find the principal and the rate per cent p. a. 

16. A sum of money is borrowed for 3 years at C. I. The 

interest at the end of the 1st year is Rs. 625 and at the end of 

the 2nd year the accumulated interest is Rs. 1389 la Find 

the sum borrowed and the amount of the debt at the end of 
the 3rd year. . 


IV. When the amounts are equal. 

. Rs * 9261 betwe en A and B so that A’s share 

at the end of 3 years may be equal to B’s share at the end of 
6 years, compound interest being at 5 p c 1 


18. Divide £1655 into three 
at 10% p. a. C. I. for 3, 4, and 

equ&L 


sums such that their amounts 

5 years respectively shall be 


tS>19. l A man left Rs. 15303 for his sons A and B who are 
15 and 13 years old in such a wav that if thai* ok 1 

invested at 2 p. 6. C I., 1 they shall receive equal amount? on 
reaehmg 18 years of age. How did he divide the money ? ' " 
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20. A father wishing to divide a sum of £12760 between 

his two sons Rahim and Karim who are 23 and 24 years old 

divides it in such a way that if their shares are laid out at 

compound interest at 4 p. c. they will receive equal amounts on 

attaining the age of 26 years. Find how much each will receive 
now and when 26 years old. 


V. Equal annual payments. 

IS'A. 21. A sum of £1640 is borrowed to be paid back in two 
years by two equal annual payments alllowing 6 p. c. compound 
interest. Find the annual payment. 

22. A sum of £9755 is borrowed to be paid back by three 
equal annual instalments. What annual payment, will discharge 
toe debt if the rate is 4 p. o. compound interest ? 

23. A man borrowed £1100 at 6 per cent p. a. compound 

interest show arithmetically that by equal annual repayments of 
£411, 10s. 5d he can clear his debt in 3 years. (P. S. L. C.) 

C. 24. A man borrows a certain sum and pays baok in 2 years 
in 2 equal instalments If C. I. is reckoned at 5 p. c. and if he 
he pays back annually Rs. 441, what sum did ho borrow ? 


*®25. A person borrows a certain sum of money and pays it 
back in two years in two equal annual instalments of £3380 

each, reckoning compound interest at 4 p. c. What sum did he 
borrow ? 


Harder Questions. (For brighter students ). 

26. A lends Rs. 500 to B at the beginning of every year at 
5 per cent p. a. compound interest what sum will B owe to A, 
at the end of the third year 1 

27. A person deposited Rs. 1200 on January 1, 1931, in a 
bank, Rs 1200 again on January 1, 1932 and Rs. 1200 again on 
January 1, 193*. If the bank allows compound interest at 
5 per cent p. a. find the amount that he will have to his credit 
at the end of the year 1933. 

28. A man placed Rs. 7500, as fixed deposit in a bank 
paying 6 per cent, interest being added to the capital every 
year, 4 years afterwards the bank failed, and paid a dividend of 
2a. in the rupee. What did he get from the bank ? (Answer 
to the nearest anna). 
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and^at tht Iff ^ jf* 

due f° r that period. What to the nearest penny wdi 

total amount due from the bank after 18 months if the mte f 

interest 18 4 percent p. a. for the 1 st year and 5 percent!? ° f 
for the last sir months ? per 06111 P* a * 


UUAFTER XXIV 

DISCOUNT AND PRESENT WORTH 

the endXytarift u a V° 5 ’ Wh ‘ Ch ' he P^ses to pa y iat 

wait for one year and wantB^hfs 0 m* S ° that B cannot afford to 
clear that aIuI quite 

sum is due after one year Then Ihlt ™ nu fulJ for this 
ment ? They should find from the M be a fair arra °g«- 
which then prevails. Suppose the rate^f interest^ intereat 
9 earl,y Acan eet <-le hie debt by paying 1} Rs ion P ‘ r Cent - 

bank he wiil reS R g s 105 ^ 100 for » year'll 

paid him after one year A^kJT T ? hat A Wu ‘ d have 

Note. This discount is called Tr.,» tv 
Discount, Theoretical Discount, or ^^matical 

Rs. 5 1S the interest on Rs. 100. (P w , 

“•—-* mL^ . 


/ 
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Remember that 

1 . Discount is aluays calculated on the amount and interest 
is calculated on the principal. (V. Imp.) 

2. Discount on the amount of the bill=Interest on its 
Present Worth. 

3. Amount=Present worth-f Discount. 

.\ Discount=Amount—Present worth. 

|S^4. What is called Principal in questions on Interest is 
known as P. W. in questions on Discount. 

1^5. What is called Amount in questions on Interest is called 
sum due in questions on Discount. 

Definitions- 1. The Present Worth of an amount due at 
the end of a given time is the sum which together with its 
interest for the given time and at the given rate is equal to the 
given amount. 

2. Discount is the deduction made for the payment of 
money before it is due. 

iS^Case I. To find the discount. 

Ex. 1. Find the discount on Rs. 620 due at the end of 
6 years at 4; p. c. 

Interest on Rs. 100 for 6 yrs. 4% = Rs. 6x4=Rs. 24 
Amount of Rs. 100=Rs. 100-fRs. 24=Rs, 124. 

♦Discount on Rs. 124=Rs. 24. 


99 


*9 

IS’Caie II. 


19 


f 9 


Re. 1 —Rs. 


Rs. 620=Rs. 


24 

124 

X 620=Ra. 120 


To find Present Worth. 


Note. In the above example 

P W.=Amount—Discount. 

=Rs. 620-Rs. 120=Rs. 600. 

The method employed in Ex. 2 may also be usedL 

Ex. 2. Find the present worth of Rs. 324 due '12 years 
benoe at 4 %. 


{ ( r307 )) 

Int. oq Rs. 100 for 2 yrs. at 4 %'=Rr « 

Amount of Be. 100 * =R S Tor 

•^Present worth of Rs. 108 


t t 


93 


tt 




ft 


m 

ft 


ft 


ft 


Re. 1 
Rs. 324 


1 


—Rs. 100 

’ -p 100 ' 

= Rs. — 

108 

P 100 

=Rs 108 X 324 
==Rs. 300. 


'i • -mi; 


*^Case 

- - uuui discount and F. W. 

discount from°the amount" tKq“ wdfbe P. w Ubtra0t th,S 

Amount^.W^Di^oMt ! 6 R W ' ^ “* in Ex - a - Apply 

on lft& rt °8 p^c ^ dis0 °“nt 

wTto f ° r the stu dcnts). ' 

(Ana. P. w. Rs. 325 ; Dis. Rs. 24, 6 a.) 

Ex. 4. A owes B £226 Is 11 H ~ ,, 

B ow es A £309, 10s. payabk 8 m „ A P^ able < months hence 
settle their account by a retl^ 8 hence ' If ‘W a«£ to 
should be paid oyer and to whom "2 

discount at 4} p. 0 . per a “ Z° m ’ reoko ™g the rate of tr,” 

^326, Is. Hd 54263 ■ ' 

.. * 240 

lme 5=3 ^ months Rate= 4 |% ; 

19 


Amount of 100 =£100+£ A 19 x 7 \ 

n n, - . 4Q9Q ' 4 ^2 / 


P W nf c 4933 

* W * of£ "jg—* =£100 


.4933 

48 


» 


» 


64263 
240 


£ 100x 48x54263 
4933x240 **^220 

filQ 


—-V , 

A 9“in, £309, 10s. = f 619 

T>me =8 months or § yr. ; R at e= 4 ^ /o . 

Interest on £100 = £ 1 x 19 19 

3 4 
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Amount of 100 = £ 


619 

6 


P. W. of 


* 7 -» 


)» 




100x6x619 


=£300. 


619x2 

Hence the amount of money to be paid to A\ 
to settle the discount by each payment f 


=£300-£220 
=£80. 


Exercise 85. 

KSs’To find discount. 

1. Find the discount on Rs. 1010 due 3 months hence at 
4 per cent per annum. 

2. Find the true discount on a bill for £648 due 2 years 
hence at 4 per cent p. a. 

3. What is the discount on £1025 due 2 years 8 months 
hence, the rate of simple interest being 3J p. c. ? 

4. Find the true discount on a bill for £721, 13s. 8d., 
paid 73 days before due, the rate of interest being 3 A per cent 
per annum. 

5. If a debt of £76, 15s. due in 8 months be discharged 
by a cash payment, what reduction should he made, interest 
being at 3J% p. a. ? 

6. What reduction should be made in the face value of a 
bill of Rs. 632, 8a. paid 2J years before it is due, if the rate of 
interest is 4 p. c. ? 

IS*II. To find present worth. 

A. 7. Find the present worth of Rs. 161 in 3 years at 5 p. c. 
per annum. 

8. What is the present value of £442 due in 2J years at 

4 J p. c. per annum ? . 

9. What is the P. W. of £15550 payable six months 
hence, if the rate of interest is % p. a. ? 

10. What is the present value of a legacy of £149, Is. 3d. 
due 7 years hence at 2f % simple interest ? (Allahabad) 
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. W-^atsunj win discharge a debt of Rs: 1829; 4a. due 
4 months 10 days hence at 4} % p. a. simple interest ? i 

4 n hL 9 i hat “u the ca8fl P a y menl equivalent to Rs. 1 772f, ; ta, 
p. due 2\ years hence simple interest being reckoned at 2 6 % 

P« {La I 

after 3 6 JLX ^ Wateh for Es ’ 51 ’ 8a - to be Paid 

«™st h * — i» ~ 

^B. When two or more sums are due. 

14. A owes B Rs. 1435 due at the end of 4 months Rs fiQn 
due at the end of 8 months, Rs. 860 due at the end ?' “ 

B wants his money forthwith. What ought A to nav-him 
reckoning interest at 1\ p. c . ? g pay hlm 

11 months, interest being at the rate of 6 p. c. p a 

»•«"* Up... pet .1”. "tcyr “T*- 

To find both discount and P. W 

-•- * w " -«*•* 

.ue“, S5**- *— «*»«. n.«: 

^/V. To find the sum to be paid over. 

Re. l 9 64 0 A d u O e7m B onth s ‘henc d e Ue B ° wes A 

«T P ™m a r unt reckoning the « s isrs 

C4T*' 81 i «"Sffi he 8 nce° nt H ® 

P- a. ? (Burma) • . 16 01 true discount, at 6% 

A. ^Selling at a credit. i . . . 

, , ij. Here the P, W of fiin q f» » •_ >• < ^ *i«;«.. 

18 t° be found out. * P ; & Pi. due after, thoigiven time 


i 



( m. y 


»'•?» E±. Si I bay a horse for Rs. 600 and sell it for Rd. 721 at 
a credit of 6 months, what do I gain p. c. reckoning money- 
woirth 6 p. c. per annum ? 

' Int. on Rs. 100 In 6 months at 6%=6x ~^=Rs. 3 

1 If amount is Rs. (100+3) P. W. = Rs. 100 

100 x 721 




„ Rs. 721 


P. W.=Rs. 


103 


=Ra. 700 

* ’ » I * 

iSsr’But his cost price =Rs. 600. 

»ji,{Gain =Rs. 700-Rs. 600=Ra. 100 

9 

100x100 




Gain % 


600 


= 16§. An8. 


i • 


Exercise 86 .—(Sellinglat Credit). 


'■ I L: To find gain or loss %. 

‘ I. A man bought a horse for Rs. 1000 and sold it at once 
for Re. 1040 allowing the buyer 6 months’ credit. Money being 
worth 5 p. c. p. a. what was his gain p. c. t 

, Ajman bought a car for £325 and sold it for £357 
allowing the buyer 6 months’ credit. If money be worth 4 p. Ci. 
p. a. what was his gain or loss p. c ? 

3. A man sells his goods worth Rs. 500 directly for Rs. 618, 
giving 3 months’ credit. Find his profit p. c. when the rate of 
interest is 12 p. c. p. a. " 

'* 1 4 A man bought a horse for 30 guineas and sold it 
ixnttiediately for £36, Is. payable at the end of 6 months. If 

the interest be reckoned at 6 p. c. p. a., find his gain p. c. upop 
the transaction (Calcutta) 

1 5.' A dealer bought a horse for Rs. 550 and sold it the 

ftaime day for Rs. 624 allowing the buyer 8 months’ credit. 
Money being worth 6 p. c. p. a.‘ what was his gain p. c. ? 

6. A farmer buys 57 sheep for Rs. 120 payable at the end; 
of 12 months and sells them directly at Re. 1, 12a. each for 
ready money ; what does he lose by the transaction, supposing 
the interest Of money to be 5 percent! ; , 

a t. J c . : i!', I •:(. 



( 311 ) 


II. Finding the cash price, when the credit price is given- 

7. A tradesman marks his goods with two prices, one for 
ready money and other for 3 months’ credit allowing interest 
at 4| p. c. p. a. If the credit price be marked at Rs. 50, 9a. 
what ought to be the cash price ? 

8. A tradesman has been accustomed to give his custo¬ 

mers three months’ credit but wishes to introduce the ready 
money system into his business. For how much ready cash 
should he sell an article that he has hitherto sold for £8, 2s., 
the rate of interest charged being 5 p. c. p. a. ? * * 

I^Case V. To find'the difference between discount and S. I. 

Ex. 7. Find the difference between the simple interest 
and the discount on £330 in 4 years at 2| p. c. p. a. 

lit Step. S. I. on £330 in 4 yrs. at 2J%=£ 3 - 3 |^^— 


2nd Step. 


» 

< 

I 


S. I. on £100 in 4 yrs. at 2J% 

Amount of £100 

on £110 

„ £330 


=£33 

=£4 =£10 

=£110 

=£10 

=£ ra!* 330 

=£30. 


, 3rd Step. Diff. between S. I. and Discount=£33-£30 

••I ♦ 1 « % 

=£3. 

JS’l Do not be confused if you find the words ‘Banker’s 
discount m place of 'simple interest.’ The method of working 
out the question will be the same. 



Exercise 87. 

Find the difference between the simple interest and the 
discount on Rs. 337, 8a. in 2 years at 4% p. a. 

2. Find the difference between the simDle interest 
‘he true discount on £5700 in 4 months at 4% P d 

•3*3. Find the difference between the banker's discount and 
the true discount on Rs. 4950 in 4 years at 2J% p. 1* nd 
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4. What is the difference between the interest on a bill of 
£138, 13s. 4d. for 3 months at 4% p. a. and the discount on the 

“me sum for a quarter of a year at the same rate ? 

5. Find the difference between the interest on £266, 13s. 
4d. for 3 months at 4J % p. a. and the discount on £83 due 16 
months’ hence at 3% per annum. 

Now we shall solve a few inverse questions on discount. 

Case VI. To find sum or amount. 

A. When the true discount is given. 

Ex. 8. On what sum of money due at the end of 9 months 
does the discount at 8 p. c. amount to £31 £ ? 


Interest on £100 for 9 months at 8 % = ffl-* 8X 9 

/0 100x12 

Amount of £100 =£106. 

*£6 is the discount on £106 (Mark this step) 


= £6 


» 


£1 


I 


(.£ 31 * 


)) 




)9 


99 


106 
6 


..106 63 1113 

}f ^ /» y c\ ^ n 


=£656, 10s. 

Note 1. £31 £ is the discount and not the amount. 

B- When P. W. is given. 

Ex. S. The present worth of a bill due 1 yr. 6 months 
hence at 2J % is Rs. 1500. Find the sum due. 


Int. on Rs. 100 for 1J vrs. at 2$%=Rs. 


2 

15 
4 

Amount ofRs. 100 = Rs. 100 +Rs. — Rs. 


=Rs 
15 


Rs. 100 is the P- W. of Rs. 


415 


>9 


99 99 


Re. 


415 



415 

4 


Re. 1 


4x100 
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Rs. 1500 is the P W. of Rs. 


415x1500 

4x400 

w 6225 
=Rs. — 


=Rs. 1556, 4a. 

When the difference between S. I. and discount is 

given. 

*^Ex. 10. If the difference between interest and discount 
on a certain sum of money for 4 years at % is £10, 2s. Find 
the sum. {Imp.) 

Let us suppose the sum=£100 

*S"Int. on £100 for 4 yrs. at 2|%=£4x-^- =£10. 

£ 


Amount of £100 =£110 
Discount on £100=£10 

10 


1 


Discount on £100=£^xl00 =£9-. (F. Imp.) 


Thediff. between int. and discount=£10—9 


1 

11 


If the diff. is £^ sum=£100 


-*5 


>1 


>1 


»» ^ 1 >, = 
»» 35 ^ lOj^ = £ 


100x11 

10 

100 x 11x101 


10x10 „ 

=£ 1111 . 

IS’Remember that discount is always less than the interest 
on the same sum. 

Exercise 88. {To find amount). 

When discount is given. 

1. The true discount on a sum of monev d»« 

hence at 4% ie Re. 30. Find the sum y 

4% b£3l h0 Fi^ ^ 8 ° 0Unt 071 a d V e 15 hence at 

* /o w Find the amount of the bill. 
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3. What is the sum due 2J years hence whose discount at 
3% P- a. is £17, 14s. 6d. ? 

4 On what sum due 1 yr. 4 months hence does the true 

am< >unt to £100. 18s. 9d. simple interest being reckoned 
at 4| % p. a. ? r 6 

B. When P. W. is given. 

5. What is the sum due 15 months hence whose present 
value at 4% is Rs. 1200 ? 

6 The present worth of a sum of money due 146 days 
hence at 4£ p. c. is £237. 10s. Find the sum due. 

«I C When the diff. between S. I. and discount is given 
(V. Imp.) 

7. The difference between the interest and the discount on 
a sum of money for 8 months at 4 p. c. is 12 annas findthe sum. 

8. The difference between the S. I. and Discount on the 
value of the bill due in 9 months at 4 p. a. is Rs. 7, 8a. Find 
the face value. 

9- The difference between the simple interest and the 
true discount on a sum of money for 9 months at 2\ p. c. is 
Re. 1, 6a. 6p, Find the sum. 

K^IO. The difference between the banker's and true discount 
on a certain sum of money for 3 months 5 p. c. p. a. is Rs. 4, 
2a, 8p. Find the sum. 

11. The interest on a certain sum of money for 3 months 
at 5 p. c. per annum exceeds is the true discount on the same 
sum due 3 months hence at the same rate of interest by 11a. 3p. 
Find the sum. 

12. The difference between the interest on a certain sum 
for 3 years 4 monthi at 5 p. c., and the discount on the same 
sum due 3 years 4 months hence at the same rate of interest is 
£16, 138. 4d. Find the sum. 

tS’Case VII. To find the Fate. 

A. When discount is given. 

Ex. 11. If the discount on Rs. 700 due in 3 years is Rs. 75. 
Find rate. 



( w. ] 


Discount is always calculated on the amount. 

Rs. 700 is the amount. 

Discount = Rs. 75 (given) 

P. W. =Rs. 700-rRs. 75=Rs. 625. 

• • 

Now Rs. 75 is the interest on Rs. 625 for 3 years 

Int.jx 100 75 x 100 
PxT 


Rate= 


=4%. 


“ 625x3 

13" 1. The quantity given just after the words ‘discount on* 
is always the amount. 

B. When P. W. is given. 

Ex. 12. What i3 the rate of interest when the present 
worth of Rs. 825 in 2 years 6 months is Rs. 750 1 

. Amount =Rs. 825 (given) 

1 P. W. =Rs. 750 .. ( „ ) 

.*. Interest =Rs. 825—Rs. 750=*Rs. 75. 


Rate = 


PxT 

in the blanks :— 


Int.XlOO 75x100x2 #/ . 

:/*r' —* /«• 


750X5 


1 . 

2 . 

C. 


Rs. 75 is the interest on 
Rs. 75 is the discount on 


i When discount on.. = interest on. 

13. If the discount on Rs. 1413, 5a. 4p. for 3 years is 
equal to the interest on Rs. 1333, 5a. 4p. for the same time and 
rate, find the rate p. c. ... 

Amount = Rs. 1413, 5a. 4p.(1) 

P. W. = Rs. 1333, 5a. 4p.,...(2) 

Interest = Rs. 80 (from (1) and (2) by subtraction) 




Rate = 


Int.xlOO 80 x 100x3:.5 oo v 

— ^ /<>• 


PxT 


4000 x 3 


^Remember 1. The quantity that immediately follows the 
words ‘discount on* is the amount* (Why ?) 


The quantity that immediately follows the words ‘in- 
tereet on is the principal P i; W. (W^y !) 







I 
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Exercise 89. (To find rate %). 


When discount is given. 

1. If the discount on Rs. 2261, 5a. 4p. due at the end of 

a year and a half be Rs. 128, what is the rate of interest ? 
(Bombay). 

2. If £766, ] 3s. 4d. is the discount on £4600 due in 2?, 
years, what is the rate % a & simple interest ? 

3. What must be the rate of interest in order that dis¬ 
count on £387, 7s 7^d. payable at the end of 3 years may be 
£41, 10s. l^d. ? (Bombay). 

4. The true discount on £678, 8s. due in U years is £38, 
8s. Find the rate p. c. 

5. If the true discount on Rs. 227. 4a. due 73 days hence 
be Rs. 2, 4a. at wha' rate of interest is the discount reckoned ? 

X^ll When P. W • is given. 

6- What is the rate of interest when the present worth of 
Rs. 3360 due in 5 years is Rs. 3000 ? 

7. What is the rate of interest when the present worth of 
Rs. 9081, la. 8p. due in 219 days is Rs. 290, la. 8p. ? 

When discount on.= interest on ... 

8. If the discount on Rs. 1674 for 2\ years is equal to the 
interest on Rs. 1550 for the same time and at the same rate find 
the rate p. c. 

Case VHi. To find time. 

A. When discount is given. 

Ex. 14. If the discount on R®. 6167 at 4} p. c. be Rs. 507 ; 
■when is the sum due ? 


Amount =Rs. 6167 
Discount =Rs. 567 
P. W. =Rs. 5600 


Now Rs. 567 is the interest on Rs. 5600 (Why ?) 
«. Int.xlOO 567x100x2 9 0 . 

• Time =-p3Hr = IHxT = i =2j 


= l =2i yrs. 
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B: When P. W. is given. 

Ex. 15. If the P. W. of a sum of Rs. 258, 12a. ot 5. p. 
is Rs. 225, when is the sum due ? 


Amount = Rs. 258, 12a. 
P W. =Rs. 225 


Interest = Rs. 33, 12a.— Rs. 33 j 


Time 


J35 v 100 
4 x 225x6 


=3 years. 


C. Discount on.=Interest on. 

Ex. 16. If the discount on £5002, 10s. at 5$ p. c. be equal' 
to the interest on £4600 for the same time and at the same rate ; 
find the time. 



Amount =£5002£ 
P. W. =£4600 
Interest =£402$ 


Time 


805 x 100 x 2 
2x4600x7 


= 2$ years. 


Exercise 90 {To find time) 

When discount is given. 

1. If the true discount on Rs. 1000 at 3$ p. c. simple 
interest be Rs. 166, 10a. 8p. when is the sum due ? 

2. If the discount on £1219 at 5 p. c. be Rs. 159, when is 
the sum due ? 


3. If Rs. 105, 14a. 1-^p. be the discount of a debt of 

Rs. 2820, simple interest being at the rate of 3J p. c. how many 
months before due was the debt paid ? (Bombay) 5 6 7 

l®*C When P.W. is given. ; 

4. If the present worth of a sum of Rs^ 560 at 4 p. c is 

Rs. 500, when is the sum dhe ? ‘ * 


5. The present value of a bill of Rs. 442, 12a. is Rs. 385. 
bmd how long the bill has to run at 4$ p. c . simple interest. 

I^X. Discount on amount=Interest on principal. 

6. The simple interest on Rs. 250 at 4 p. c. is equal to the 

Knd'the W' ^ rate and for «■» time. 
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7. Banker’s discount on Rs. 450 at 4 p: c. is the same as 
the true discount on Rs. 459 for the same time and at the same 
rate. Find the time. 


fc^Note. Banker’s discount is nothing but simple interest. 
This sum is fully explained below. 

8. If the interest on Rs. 750 at 5 p. c. be equal to the 
discount on Rs. 825 for same time and at the same rate, when 
is the latter sum due ? 

JS’Bill of Exchange ( Hundi ). 


Businessmen generally do not have enough money to buy 
goods. In this case they buy goods on credit. The seller agrees 
to sell goods on credit provided the buyer's credit in the market 
is good. 

Suppose Mr. Dev Raj, a Lahore merchant buys goods worth 
Rs. 1300 from a Bombay merchant, Mr Alim Din. What will 
Mr Alim Din do ? 


He will forward the goods and will also draw up a Bill of 
Exchange {Hundi) which he will send to Mr. Dev Raj. 

The form of the Bill of Exchange will be as follows : — 



Rs. 1300 


Nine months 
the sum of 
rupees for 


To 

Mr. Dev R&j 
Lahore 


.2 

a 

a, <y • 

+e a .2 

<D — 

O S 

O aJ H 


<y 

u 

O 

A 

a 

PI 


q3 

& 

> 

<D 

Pi 


Due December 22nd, 1939 
Borhbay, March 19th, 1939. 

after date pay to me or my order 
one thousand and three hundred 
value received. 


4 


Alim Din 


What does Mr. Dev Raj do when he receives the goods and 
the bill ? 
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• Mr. Dev Raj accepts the bill i.e. he writes across it 
"accepted’ gives the name of the bank from which the money can 
be obtained, and adds his signature. Having done this, he 
returns the bill to Mr. Alim Din. 

Note carefully that he above bill is drawn on March 19th 
at nine months, and therefore it appears to be due on the 19th 
December 1939 but in reality will be due on 22nd December, 
1939. (t e. 3 days after the 19th Dec.) Tnese three days, are* 
called the ‘days of grace’. So we find that the bill matures on the 
22nd Dec., on which date Mr. Alim Din can get his bill cashed 
at the Imperial Bank. 

' ^BANKER’S DISCOUNT (P. Imp.) 

Suppose Mr. Alim Din is badly in need of money, and 
wants his money on some earlier date, say, 29th July. 

J^What is the procedure in the above case ? 

IS'Mr. Alim Din sells his bill to a Banter or bill broker who 

whi pay him the money by deducting the simple interest on the 
race Value (i.e., money named in the bill). 

in We T at the banker pays him * Amount named 

m the bill minus S. I. on that sum. In the above example 

money paid by the banker = Rs. 1300-S. I. on Rs. 1300... 

99nAT?*' ? he ba f ker " U1 present the bil1 at the bank on the 
22nd December and get Rs. 1300. 

to"Now comes the problem of time. 

tbe S Q I. Wha * “ ^ f ° r Which 11)6 banker wiU deduct 

IS*He will deduct simple interest for the tim*» that 

SR3 £ r ° f wherhe th lhte 

daya of d gracef 0 “ WhlCh * he bdJ become * due (adding three 
the d£?« dayS ° f gra ° e a dded only when 

*. •“*“ - —* — 

Hence in the above example : 
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KS*Remember that the simple interest that the banker 
deducts from the Face Value of the bill is known as Banker’s 
Discount. (Imp) 

Note- The Banker’s Discount is also called Commercial 
discount, mercantile discount, practical discount or false 
discount. 

Banker’s gain (V. Imp.) If the banker had paid the P. W. 
of R 9 . 1300 (calculated at the current rate of interest from 29th 
July to 22nd Dec.) he would have not made any profit. Or, 
we may say that if he had deducted true discount from the face 
value of the bill ha would have neither gained nor lost anything. 
But the banker must have some profit for himself. Thik is why 
he deducts Banker’s discount (or S. I.) on the face value. 
Banker’s discount (or S. I.) is always slightly in excess of the 
True Discount. So we find that the 

K^Banker’s gain=Interest—True Discount- 

Promissory Note is a contract (or promise) to pay a 
certain sum of money on a certain date to the person named or 
to bis order or to bearer. It i3 written by the debtor instead 
of by the creditor. (In Bill of Exchange it is the creditor who 
draws up the bill). Note the form of the Promissory Note that 
is given below : — 

To Mr. Alim Din 19th March, 1939. 

Nine months after date I promise to pay to 
Mr Alim Din or his order the sum of one 
thousand and three hundred rupees for value 

received. 

Rs. 1300 Dev Raj. 

iSs^Ex. 17. A bill for Rs. 1300 drawn on 19th March at 9 
months was discounted by a banker on 19th July at 5%. Find 
(a) the banker's discount (6) the amount paid by the banker. 
{Imp.) 

The bill was drawn on the 19th March at 9 months. 

;. it was nominally due on 19th December. 

But 3 days of grace must be added. 

XS ’:. it was legally due on 22nd December. 

Date on which the bill was discounted=29th July. 


Stamp I 

| 


* 
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No. of days from 29th July to 22nd December =146 

July = 2 

0 r -o 1300x 146 * 5 _ 

S. I.=Rs ——— =Rs. 26. 


365 x100 

Money paid by the banker=Rs. 1300—Rs. 26 

=Rs. 1274 


Aug. =31 

Sept. =30 
Oct. =31 
Nov. =30 
Dec. =22 


(^Important 


146 

days. 


Three days of grace are not to be neglected when the 
dates are given. 

£^*2. Remember that banker’s Discount is nothing but 
- interest. 



If no dates are given and only the period of time is 
given, no days of grace are to be added. 


The word ‘month used in a bill always means’ a 

calendar month. 

Caution. Ex. (a) Thus a bill drawn either on NovomW 
28th 2 9 th or 3'Jth at 3 months is nominally due on February 
28th (in an ordinary year) and legally due on the 3rd March * 

<*. K'S.b 1 “»“> 

a " n M ,aly * ■”» i ” “™ • 

(b) If a bill is drawn at so many days a ft*r a ,V*.• 

t W oth e d reCk0 ^ d thC date ° n Which the bm g * s presented 
acceptance! 66 ° R Wh ° m the biU is drawn) for 

mcn^h il e 1 n P ce ayable “* tW ° m ° n * hs sight ’ me “» a M due 2 

sst. Ssst '■*" “*»“ 
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Hard Nut. 


Ex. 19. A bill for Rs. 4250 was drawn on April 17, at 7 
months. It was discounted bv a banker at 4 p. c. who paid 
Rs.4182. When was it discounted ? 


Face value of the bill — Rs. 4250 

Banker’s Present Worth =Rs. 4182 

.'. Bankers Discount =Rs. 68 (By subtraction) 

(But we know the B. D. is nothing but S. I.) 

Rate=4 p c. 



Time = 


68x100 

4250x4 




yr. = 146 days. 


(i.e. it was cashed 146 days before it was due) 

The bill was drawn on April 17 at 7 months 
/. it was nominally due on November 17 
„ „ legally due on November 20. 

I^Now we have to count 146 days, backwards from 20th 
November. 


Nov. Oct. Sept. Aug. July June 

20 + 31 -f- 304- 31 4-31 -a- 3 =146 days. 

Hence it was discounted on (30-3) or 27th June. 

To find the Face Value. 


Ex. 20. What is the face value of a 15 months’ bill when 
the banker’s discount at 9 per cent p. a. is Rs. 8, 7a.? 

135 

Banker’s discount or Simple Interest = Rs. 


16 


Time=15 months; Rate=9 p.c. 

_ , ... .... « 135X100X12 

• Face value of the bill=Rs. - 


16x9x15 


=Rs- 75. 


Exercise 91. » 

1. To find Banker’s discount. 

A 1* Find the banker’s discount on a bill of Rs. 1500 

drawn on March 13th at 6 months and discounted on July 5th 

at 3£ p c. 

2 Find the banker’s discount on a bill of £637, 10s. 
drawn on March 16th, 1909 at 10 months and discounted 

August 26th 1909 at 3 p. c. 



( 323 ) 


3. A bill for £655, 2s. drawn on April 3rd at 6 months 
was discounted at a bank on May 28th at 4J per cent p. a. 
Calculate to the nearest penny the banker’s discount. 

Dates which are apt to confuse the students. 

4. Find the commercial discount on a bill of Rs. 1850 
drawn on January 8, 1928 at 4 months and discounted on 
February 28, at 3J p. c. 

5. A bill for Rs. 4000 drawn on 18th September 1899 at 

W L aS di , scounted b y a ba ^ker on the 21st December 
loyy, nnd the false discount, money being worth 9J.% p. a . 

0 . , What will a banker deduct on a bill of Rs. 2560 dated 
diet March for six months, if it is discounted on 10th May at 
o p. c. simple interest ? 


C- When no dates are given. 

value 7 !. ^ h fiqri 1 nVTT Ci j l diSC0U '; t0na biU whose f aee 

value is Ks. 2190 and which is discounted 1 year 45 days before 
it is legally due at 5 p. c. per annum ? 

D. Finding the B. D. and subtracting it frn™ 

amount of the bill (i. e. face value) g 1 * thc 

l ** 0W “ ucb would a banker give for a bill for £7 <U 

16s. drawn on January 17th 1896 at 3 month. i/734 * 

on February 7th at 2* p. c perannum T ^ dlSCOUnterl 

Note. The above question can also be worded thus •— 

months and discounted on Feb 7th at 9 i 

a u-n r 1 ^ P c - Perannum ? Or 

A bill for £7d4 15s. was drawn on 17th Januarv lsqfi 

3 month8 IT 16 w as discounted on February 7th at of' 18% at 

annum. How much does the holder of the biU relive ? 

m dlsllltdteoS^V”: ™ 73 «0 *. 

WH for £219 drawn onApHUa Tt** T mo^thTand ° f J 

the same day at 4 p. c . per annum ? and d,sco «nted 

To finii fvna _«« % 


» 
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15^*Caution. In questions of the form c ~. drawn on.at... 

discounted on ’ do not assume that Banker’s discount is 
required- Read the question carefully to see whether the 
Banker’s discount or True discount is required. 

11. What is the true discount on a bill for £1622, 5s. drawn 
on February 4 at 10 months and discounted on July 14 at 

p. c. per annum. • 

12. Find the present value of a bill for Rs. 1762, 15a. 
drawn on March 21, at 7 months and discounted on August 12 
at 2£ p. c. per annum. 

t^TlI. To find the banker’s gain. 

13. Find the banker’s gain on Rs. 2550 for 4 months at 
6 p. c. 

C^Note. The above question can also be worded thus : — 
Find the difference between the banker’s discount and the 
true discocunt on Rs. 2550 for 4 months at 6 p. c. 

14. A bill for Rs. 750 was drawn on'the 10th April for 8 
months and was discounted in a bank on the 20th July at 5 p.c. 
Find the banker’s gain. 

15. Find the the true discount on a bill of Rs. 3000 drawn 
January 15, 1928 at 3 months and discounted on February 5 
at 3 p. c. per annum. If it is cashed by a Banker , what will 
the owner lose ? 

16. A bill for Rs. 900 due after 9 months was written on 
the 1st January and was cashed on 11th May at 5£ p. c. per 
annum simple interest Find out the banker’s gain and also the 
amount received by the person who got it cashed. 

£g*lV To find the face value. (Ex 20) 

A. When B- D. is given 

17 . What is the face value of a 13 month’s bill, when the 
banker’s discount at 3 percent p. a. is £2, 18s. 6d. ? 

18. A banker discounts a bill 3 months before it is due at 
6 p. c. and deducts Rs. 25, 4a. as his discount. Find the face 

value of the bill. 

19 A bill was was drawn on 13-1-35 for 5 months and 
discounted on 17-4-35 at 3| p. c. If Rs. 6, 12a. was deducted 
by the banker, what was the sum paid by him ? 
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B. When Banker s gain is given. 

20. A bill was drawn on 9th March at 6 months, and 
discounted on 1st July at 5 p. c. If the banker’s gain is 4as., 
find the sum. 

C. When Bankers Present Worth is given. 

See Q. 27 under Harder Questions. 

ISP’V. To find rate p. c. 

21. At what rate per cent would be banker’s discount on 
Rs. 2150 due 5 months hence be Rs, Rs. 44, 12a. 8p. 

22. A bill for £4375 was drawn on 12th August at 6 months 
and a banker paid £4305 for it on S eptember 22. At what 
rate p. c. did he discount the bill ? 

Harder Questions. 

VI- To find time and then the date onwhich the bill 
was discounted by counting the days backwards 

23. The holder of a bill for £480 drawn on March 2 at 
5 months received £477 by having it discounted at 3J p.c.; when 
was it discounted ? 

24. A bill of £126, 5s. was drawn on the 9th March 1934, 
for 5 months, but it was cashed by a banker before it became 
due for £124, 19s. 6d. If the rate of interest is 5 p. c. p. a. 
find the date on which the bill was cashed ? 

VII. Miscellaneous Questions- 

25. A bill is drawn for Rs. 5050 on June 12th at 5 mouthB. 
It is discounted on September 3rd at 5 p c. pa. How much 
does the holder of the bill receive and what is the gain of the 
banker in the transaction ? (Punjab) 

26. A banker cashes to-day April 14,1942 a bill of R. 816 
for Rs. 800 at 5 p. c. p. a. Find the date on which the bill 
is due. 

27. A banker pays Rs. 298 for a bill drawn on May 29 at 7 
months, and discounted on October 20 at 3| p. c. What was 
the face value of the bill ? 

28. The holder of the bill for £812, 10s. nominally due 
on November 8 received £6, 10s. leas than the amount of the 
biU, by having it discounted at 4 p. c.; when was it discouted ? 
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a ° f Rs> 8500 drawn on a certain date and due 

9 months hence is cashed at a banker’s for Rs 8330 on 10th 

Apnl, 1933. Money is worth 5 p.c. Find the date on which the 
bill was drawn. 


very important example. 

• p ^ ^he discount on a certain sum due 2 years hence 
is Rs. 638, 8a. and the interest on the same sum for the same 

tune is Rs. 718, 5a. Find the sum and the rate per cent per 
annum. 1 


Sol. The difference between the interest and discount on a 
certain sum is the interest on discount. 

Interest = Rs. 718, 5a. 

Discount = Rs. 638, 8a. 

Difference = Rs. 79, 13a. 


. 79, 13a. is the interest on Rs. 638} ( i.e . discount). 

1277x 16 0 

ff 9 9 'j KS, , /XMIB XVS. 8. 


Re. „ 


>> 


Rs. 718 


16 


9 9 


99 


»» R S * 


2x1277 
8x11493 
16 


= R 9 . 5746, 8a. 


Now principal = Rs 5746} ; interest = 718 , time 

lo 


years. 


Rate = 


Int x100 

PxT 


_ 11493x100x2 _ 
lb x 1J493x2 /o * 

Q. Prove that the difference between the simple interest 
arid the true discount on a sum of money is equal to the simple 
interest on the true discount for the given time at the given 
rate per cent. 

Proof Sum (Amount) = P. W-fT. D. 

Int. on snm =Inierest on P. FT-pint, on T. D. 
or Int. on sum = T. Dp Int. on T. D. 

Hence Int. on Sum—T.D.=Int. on T. D. 
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Rate of interest that a banker gets on the money he pays. 

Ex 22. What rate of interest deos a banker get on his 
money if he discounts a 4 months bill at 3 % ? 

Suppose face value of the bill = Rs. 100 

Int. on Rs. 100 at 3% for 4 months = = ^ e - 

Sum paid b} 7 the banker = Rs. 100—Re. 1 = Rs. 99. 


fS’Clearly the banker earns Re. 1 on Rs. 99 (not on Rs. 100), 

Now Int. = Re. 1, Principal = Rs. 99. 

Time = 4 months = ^ vr 

* n, 1x100x3 - 1 

.‘. Rate % =- 


99x1 


=3 


33 


A ns. 


Rate of interest that a customer gets for cash payment. 

Ex. 23. A tradesman’s terms are 10% discount for cash 
interest charged after 3 months ; what rate of interest per annum 
does a customer who pays cash get for his money ? 

The customer pays Rs. 90 instead'of Rs. 100 in 3 months. 
Clearly Rs. 10 is the interest on Rs. 90'(i.e. the amount Jthat he 
pays on the spot) for 3 months. 

Int. x 100 10x100x4 

Rate %—PxT- “ 90 ^ 1 “ 

= 44 ^ . ^4715 . 

v 

Harder Examples. 

Ex. 24. If Rs. 65 is the discount on Rs. 2665 for 6 months, 
for how long is Rs. 75 discount on Rs. 2575 at the same rate ? 


(a) Discount = Rs. 65 ; Amount'= Rs. 2665 

.-. P. W.= Rs. 2665—Rs. 65 = Rs. 2600. 
Time= 6 months=} year. 

65x100x2 


Rate = 


2600 x 1 


= 5 


o/ 


(6) Discount Rs. 75, Amount = Rs. 2575. 
.*. P. W. = Rs. 2575-Rs. 75 =Rs. 2500. 
Rate = 5%. (found a (a)) 

75x100 3 

2500 ^ 5 -= 5 yr<0r219 days - 


Time 
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t} £*• 5 5 - The discount on Rs. 220 for a certain time is 
r 8 : ZU ’ V at 18 the discount on the same sum if the Bill had 
tw 1Ce as long to run the rate being the same in both cases. 

Discount on Rs. 220 = Rs 20. 

P.W. = Rs. 220—Rs. 20 = Rs 200. 
lilt, on Rs. 200 for a certain time at a given rate = Rs. 20. 
int. on Rs. 200 for twice the time at the same rate = Rs. 40. 

.*. Amount for twice the time = Rs. 200+Rs. 40 = Rs. 240. 

= Rs. 40 

= Re. 40 


Discount on Rs. 240 
,, Re. 1 


5 » 


91 


91 


Rs. 220 = Rs. 


240 

40 x 220 
" 240 
= Rs. 30, 10a. 8p. 


Exercise 92 

I. Application of the following fact. 

‘Banker’s Discount—True discount is the Int. on True 
discount.* 

*^A. 1. The interest on a certain sum at 5 % p. a., for a 
certain time is £50 and the discount at the same rate and for 
the same time is £40. Find the sum and the time. 

13*2. The true discount on a sum due 5 years hence is Rs. 76 
and the interest on the same sum for the same time at the same 
rate is Rs. 100. Find the sum, and rate % p. a. 

3- Find the sum when the interest and discount for the 
same period, and at the same rate are given as £63, 18s. and 
£39, 4s. respectively. 

4. The true discount on a sum of money due 3 years hence 
is £30 and the banker’s discount is £33, 12s. Find the sum 
and the rate of interest. 

The banker’s discount on a certain sum at 5 % for a 
certain time is £60 and the discount for the same time and at 
the rame rate is £48. Find the sum and the time. 

13*6. The interest on a certain sum due for 1 yr. 6 months 
is £12, 58. 3d. and true discount on the same sum due the same 
period is £1, Os. 3d. less. Find the sum and rate %. 
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The difference between the simple interest and the true 
discount on a certain sum of money at a certain rate for 2£ years 

is Rs. 81 and the simple interest is Rs 801, find the rate and the 
sum of money 

8. The discount on a certain sum due 3 years hence is 
Rs. 645 and the interest on the same sum for 3 years is Rs. 180 
more. Find the rate % p. a. and the sum. 

9. If the banker’s discount on a sum due in 2 years be 
of the true discount, what is the rate % of simple interest ? 

The discount on a certain sum due 3 years hence is 
i of the interest on the same sum for the same time. Find the 
rate of interest. 

The interest on a certain sum for 5 years is greater 
than the discount on the same sum due in 5 years by one-fourth 

of the discount Find the rate % p. a. simple interest, which 
is the same m both cases. 


A banker's discount calculated for 1 year is 26 times 

his gain thereby. Find the rate p. c. of interest. 

1^11. Banker’s rate of interest on his money. 

if k! 3 j; Wha * rat o ° f interest does a banker get on his money 
if he discounts a 3 months bill at 6 p, c. ? ^ 

14. A banker discounts a 5 months’ bill of Rs 3000 at 
2p. ? c. discount. What rate of interest per annum i^ hecharg- 

HI. Miscellaneous Questions. (Hard Nuts). 

15. If Rs. 99 be the true discount on Rs. 1210 for a certain 

di ~ on ** 

16. If the discount on £650 for one year were fm * 

would be the discount on the same sum for Ll/The time ? * 


{ 330 ) 

19 If Rs. 98 be the true discount on Rs. 1498 at 3£ p. c., 
at what rate p. c. is Rs. 85 the true discount on Rs. 1785 for 
the same time ? 

20. A banker discounting; a bill 5 months hence deducts 
4 p. c. from the total amount of the bill as discount. What 
rate of interest per annum does the banker get for this money ? 

21. In clearing off a debt of Rs. 1700 a certain firm pays 

a checque of Rs. 1750 to be drawn after 9 months. Does the 
firm gain or lose and bv how much if money be worth 4 p. c. 
p. a. ? F 

22. The present worth of a bill due some time hence is 
Re. 100, and the true discount on the bill is Rs. 5. Find the 
banker’s discount and the extra gain the banker would make in 
the transaction ? 

True discount at compound interest. 

Ex. 26. Find the present worth and discount of Rs. 1115, 
13a. 9p. due 2 years hence reckoning compound interest at 3£% 
p. a. 


Supposing the P. W. 
Amount of Rs. 100 after 2 years 


=Rs. 100. 


55 

Rs. 1115, 13a. 9p.= Rs. 1115=? 

o4 

♦ • o 207x207 w 
If amount is Rs. —— -— r. W, 

400 

>> j) 1 >> 

Rs 71415 

m n AVO « gi 


100 ( i+ iSb)* 

100x207x207 
200 x 200 
„ 207 x 207 

= Rs - ..00 

p 71415 

:R3 - 64“ 


=Rs. 


= Rs. 100 


=Rs. 


=Rs. 


100x400 

207x207 

100x400x71415 


True discount=Rs. 1115, 13a. 9p, 

=Rs. 74, 3a. Ip. 


207 X 207 X 04 

p 3125 

=Rs. 3 — 

Rs. 1041, 10a. 8p. 
Rs. 1041, 10a. 8p. 
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Exercise 93. 


1. Find the present worth of Rs. 545, 11a. 8p. due 2 years- 
hence at 4 p. c. p. a. compound interest. 

2. Find the present worth and true discount of Rs. 845 
due 2 years hence reckoning compound interest at 4 p. c. p. a. 

3- Find the present value of £1550, 16s. id. due in 3 years 
at 6 p. c. C. I J 

4. Find the true discount on £2433,^12s. due in 2 years 
reckoning C. I. at. 4 p. c. 

5. If the true discount on a bill of £14641 be £4641 at 
10 p. c. C. I., how many years has the bill to run ? 

6. The present worth of a certain sum due in 3 vears at 
5 p. c. p. a. compound interest is £8000, what is the discount ? 

7. If the C. I. on a certain sum of money for 2 yeass at 
4 p c. is £45, 18s., what is the true discount on the same sum 

dUC 2 year8 henCe at 9im P le iQte rest at 4 p. c. p. a. 


CHAPTER XXV 

Alligation. 

be so&bt?h,!, iter ? lly me r linkin «- Problems which cm 

be solved by this rule may be grouped into two olasses -- 

To find the proportion of ingredient.. 

A. Two ingredients. 
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Ex. 1. In what proportion must a grocer mix teas at 
14a. a lb. and Re. 1, 6a. a lb. to produce a mixture worth Re. 1. 
3a. lb. ? 

When the mixture is sold at 19a. per lb., there is evidently 
a gain of (19 —14) or 5a. on even* lb. of the cheaper quality 

and a loss of (22—19) or 3a. on every lb. of the superior 
quality. 

In order that there may be neither gain nor loss by selling 
the mixture at 19a., the dealer must mix the two quantities in 
such a ratio that the gain on the cheaper quality must be equal 
to the loss on the superior quality. 

No. of lbs.* of cheaper tea x 5a.=No. of lbs. of dearer 

tea x 3a 

or No o f lbs. of cheaper tea 3 
No. of lbs. of dearer tea ~5 
Hence the teas must be mixed in the ratio of 3 : 5. 

From above we deduce the following simple. 

S3^*Rule. To produce a mixture without any gain or loss the 

two ingredients are to be mixed in the inverse ratio of the 
differences of the two prices and the mean price. (The Allig¬ 
ation Rule.) 

K^Note. The price of the mixture is called the mean price or 
•the average price. 

I^The solution is usually exhibited thus :— 

By the Alligation Rule the 
teas must be mixed in 

the ratio of 3 : 5. 

Note- 1* The price of the first kind of tea should be on 
your left-hand side and that of the 

2. 2nd kind on your right-hand side. 

3. 19 — 14=5. On which side will you put it (i. e. 5) 

down ? 

When S. P. and gain % are given. {Imp.) 

Ex. 2. In what proportion must teas worth Re. 1, 12a. 
and Re. 1, 14a. per lb. be mixed so as to gain 25% by selling 
the mixture at Rs. 2, 4a. per lb. ? 


19 Mean price 
1st kind 2nd kind 

14 22 

3 5 



( 333 ) 


I 


Selling price=Rs. 2, 4a. 

Gain %=25 

C. P. of the mixture=Rs. -- x — =Rs. 

4 


125 

9 


9 

5 


By the Alligation Rule 
the reqd. ratio = 3:2. 


7 

4 


15 

8 


J =3 


3 ^ 

40 : 20 

Note. Whenever selling price is given cost price of the 
mixture must be found out and it will be the mean price. 

Ex. 3. What weight of tea worth 3s. 6d. per lb. should 
be mixed with 60 lbs. of tea worth 2s. 3d. per lb. so that 
when the mixture is sold at 2s. 9d. per lb. tbere may be a gain 
of 10% ? 

Cost price of the mixture- =30d. 

By the Alligation Rule 30 

reqd. ratio =1:4. 42 27 

~3 : ~ 12=1:4 

If there are 4 lbs. of the 2nd kind, quantity of the first kind 

of tea= 1 lb. 

is 1 lb. .. .. = i lb. 


>> 


%P 


are 60 lbs. 


n 


yy 


yy 

yy 


Milk and water. 


= Jx 60 
= 16 lbs. 


Ex. 4. A mixture of a oertain quantity of milk with 20 
seers of water is worth 2a. 3p. If pure milk be 3a. per, how 
how much milk is there in the mixture ? 

By the Alligation Rule 21 


milk and water are in 
the ratio of 3 : 1. 


Milk 

2 


Water 

0 


or 


9 

4 

9 


Quantity of milk in the mixture= 3x20 


jl 

4 

3=3 
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a mixture 


mean price 
28d. 


Note. The price of water is zero. 

B Three ingredients. 

" ha ‘l )ro P°f u io ° raa y three kinds of tea at 2s. 
id. 2s. 3d. and 2s. bd. per lb. be mixed to produce 
•worth 2s. 4d. per lb. 

Ist k 1,1(1 2nd kind 3 rd kind 

25d. 27d. 30d. 

the ^: arefU " V tH f tH ! l3t tw0 P rices of tea are less and 
the third price is greater than the mean price 

Let us find the proportion in which the 1 st and 3rd kinds 

should be mixed. 

The proportion is 2 : 3 28 

25_ 30 

2 ; g 

Again let us find the proportion in which the 2nd and 3rd 
kinds of tea should be mixed to produce a mixture at 28d 
The proportion is 2 : 1 28 

27 30 

2 : T 

Now o lbs. of the 1st mixture consists of 2 lbs. of the 1st 

kind and 3 lbs. of the th.rd and 

3 lbs. of the 2nd mixture consists of 2 lbs. of the 2nd kind 
and one lb. of the 3rd. 

Hence (5+3) or 8 lbs. of the resulting mixture consists of 
2 lbs. of the 1st kind, 2 lbs. of the 2nd and (3-j 1) or 4 lbs of 
the 3rd kind. 


Hence the reqd. proportion is 2:2: 4=1 : 1 : 2. 

lS*Note. In practice the solution is exhibited thus : 

The reqd. proportion is f 25. = 2 

2:2: 4=1 : 1 : 2 28«( 27.j =2 

139..'• = 3+1=4 

t®*Rule. Reduce all the prices to the same denomination. 

*^2. Put them under one another in order of magnitude, 
the least being uppermost. ° 

1^3. Write down the mean price to the left of these prices. 
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4. Link the prices in pairs so that a greater and less price than 
the mean price go together. 

13*5- Find the difference between each price and the mean 
price, and place the result, opposite to the price with which it 
is linked. 


Note. When there are more than two ingredients the 
number of proportions is unlimited. , 

C. Four ingredients. 

Ex 6. In what proportion must tea at 8d., Is.; Is. 6d. and 
Is. lOd be mixed to produce a mixture worth Is. 4d. per lb. ? 


1st solution f 8. =6 

Reqd. proportion is 16 j 12n : =2 

6:2:4: 8=3 : 1 : 2 : 4 ) lgj i =4 

l 22. : =8 

2nd Solution. f 8. =2 

Reqd. proportion is 10 J 12... :. =6 

2:6:8:4=1:3:4:2 1 18. i =8 

l 22. : =4 


Note. Different ways of linking may give different pro¬ 
portions. There can therefore, be many suitable answers. 

Ex. 7. Milk and water are mixed in a vessel A in the 
proportion of 5 : 2 and in a vessel B in the proportion of 10 : 7. 
In what proportion should quantities be taken from the two 
vessels so as to form a mixture in which milk and water will be 
in the proportion of 11 : 6 ? 

In vessel A milk=— of the weight of the mixture 

R -19 

*' ” 17 »» >* » » 

^ Now we have to form a new mixture in which milk will 
be t~ of the weight of this mixture. 


By the Alligation Rule 
the reqd. proportion is 
7 : 8. Ant. 


11 

17 

10 
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Harder Examples. 

Ex 8. A mixture of 150 gallons of wine and water con¬ 
tains 20% of water. How much water must be added to make 
the water 25% of the resulting mixture ? 

Old mixture=150 gallons 
water =10% 

' 20 

Quantity of water =~ x 150=30 gallons. 

Quantity of wine=(150—30) or 120 gallons, 
in the old mixture 


[ 


Note carefully that the quantity of wine does not 
change. 

Let us suppose the new mixture=100 gallons 
water =25 gallons wine = 75 gallons 

When wine is 75 gallons the new mixture=100 gallons 

7 n 100 

„ 1 gallon „ 


99 


99 


9 ) 


120 gallons 


9 9 


5) 


= gallons 

4 - 


• • 


= 160 gallons. 

(160 — 150) or 10 gallons of water must be added. 

Ex. 9. One jug contains 90% of pure milk, and another 
80% of pure milk. If 7 cups are filled from the first jug and 
9 of the same size from the second, what is the percentage of 
milk in the new mixture ? 

90 

One cup from the 1st jug contains y^th cup of pure 


milk. 


100 


90 63 

7 cups will contain JqqX 7 or 1A cups of pure milk 


10 
80 


One cup of the 2nd jug contains j^th cu P P ure 

/. 9 cups will contain 9 or cups of pure milk. 
Total no. of cups=7-f 9=16. 

Total No. of cups of pure milk=^4- ^ = ^ 

= 13J. 
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In 16 cups No. of cups of pure milk = 13 J 

Reqd. percentage of milk=s- ? x 1 -°= 84 3 

2x16 5 

Exercise 94 


Aris 


*®*I* Two ingredients. 

A. When no gain % is given. 

A I. 1. In what proportion must sugar at 8a. a seer be mixed 

with sugar at oa. a seer so that the mixture may be worth 7a 
a seer ? J u /a, ‘ 

2. In what proportion must tea at Is. Id. per lb. be 

^' X 7d peMb 6 ? ^ Ud ' P6r ib ' t0 Pr ° du0e a mixture w °rth 
™ • 

A. U. 3. Gold costs £8, 15s. 4Jd. and silver 3s. per oz. • in what 
be worth£ 30 ,“ 8 15 a f e meta ' 9 bR that a lb ' ° f ^mixture 

If . coffe L e and chic ory cost £8, 10s. and £2, 10s per cwt 
reapeebvely, whatisthe proportion of coffee and chicory in a 
mixture of which 7 lbs. are worth 7s. 6d. ? ~ a 

...5 « How ™ uch sugar w °rth 5a. a seer should be 

f SUgaF W ° rth 7a ' a seer a mixture worth 

When gain % is given. 

& wTETfi 1 r • “ 

m. 5 “ 51 I*' "• g.s 

?.• war nsr.A'sssy' “* 

ture at Re. 1, 13a. per lb. in order to gain 10% ? miX ‘ 

A grocer buys two kinds of tea at Ro °i and Re i ,, 
per lb. respectively. In what proportion should h! ® ' h ‘ 4a - 

rxififasb ** ■ «*“-is 

“““ Atti-s, t r 1 ,rr P *t 
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80 that by selling the mixture at 12a. per cwt. there should be 
gain of 20%. 

t ^B. III. Milk and water or wine and water. 

10. A. man buys milk at Rs. 9 per maund and after adding 
water sells it at Rs 10 per maund, thereby making a profit of 
25%. Find the proportion of wafer he has added. 

11. A man buys milk at 2Jd. per quart, dilutes it with 
water and sells the mixture at 3d. per quart. How much water 
is added to each quart of milk if his profit is 60% ? 

*^12. A tradesman buys milk at 5 annas a seer and sells it 
at 6a. a seer. How much water does he put with it if his profit 
is 60 % ? 

$3^13. A man buys milk at 2Jas. per seer, mixes it with 
water and sells mixture at the same price. How much water 
is added to each seer of milk if his profit is 11J % ? 

B. IV. When the quantity of one ingredient is given and 
also gain % is given. 

*S*14. How many seers of tobacco at 3a. 8p. per seer must 
a tobacconist mix with 20 seers at 4a. 3p. per seer so that he 
may gain 33J % upon his outlay by selling the mixture at 5a. 
4p. per 6eer ? 

TS’lS. What weight of tea worth 3s. 6d. per lb. should be 
mixed with 60 lbs. of tea worth 2s 3d. per pound so that when 
the mixture is sold at 2. 9d per pound there may be (1) neither 
gain nor loss, (2) a gain of 10% ? (F. U.) 

16. How much water must I mix with 90 seers of milk 
worth 3a. per seer so that by selling the adulterated milk at 
3a. per seer I gain 20 %. 

When the. quantity of one ingredient is given but no 
gain is % given ? 

17 How much water must be added to 45 seers of milk 
worth 4a. a seer that the value of the mixture may be 3a 
per seer ? 

(§^18. How much water must a dairy maid add to 13 J mds. 
of milk at 4a. 6p. a seer so as to get the mixture worth 3a. 6p. 
.a fleer ? 
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19. How much water must be added to 56 seers of milk 
at 8 seers a rupee so as to obtain a mixture worth 9 seers a 
rupee ? 


20. How much tea at Re. 1, 5a. 6p. a lb. must a man mix 
with 4 cwt. of tea at Re. 1, 6p. a lb. so. as to get tea Re 1 
3a. 6p. a lb. ? ’ 

*^21. How many oranges at 6 for 5 pice should be mixed 
with 90 at 5 for 6 pice, so that they should all be worth 13 pice 
a dozen ? r 


SiTU. Three oi four ingredients. 

****** P ro P° rfcion mus t tea at Rs. 5, Rs. 5, 8a. and 
Ks. 6 per lb. be mixed together to produce a mixture worth 
Rs. 5, 12a. per lb. ? 

^23. In what proportion must tea at 8d„ Is.; l s . 6d. and 

Is. 10d. per lb. be mixed to produce a mixture worth ls 4 d 

per lb. ? 

ai 2 ti How , “ ust a grocer mix four kinds of sugar at 4a. • 
Ja. 5$a. and 6a. a seer m order to get a mixture worth 5a a 

seer In how many different ways can it be done? Give nil 

possible answers. * ai ‘ 

J n Proportion must tea costing 9a.. ll a 13a 
* e * h alb - be “ lxed so that 25 % may,be gained by self 

egriU. When the quantity of the ingredient that does not 
change serves as a basis for the solution of the questio^ * 

10o/ 6, ofiTi XtU w° f 70 g ? 1,0n8 0{wine and water contains 
10 /o of water. How much water must be added tn 

the water 12J% of the resulting mixture ? (Punjab) 6 

To t i “‘ * 

, k „ tf ., „ i% . vra'iar ja- 

™ rentage of water or milk in the new mixture. 

70 % 2 o 8 f p2r J2 TlfeuS fi td«- fir r another 

Ldk inVrmixtmT ^ 3e °° nd ’ What is the 


I 
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lSf*29. One liquid contains 22$% of water, another 27 p. c. 
A glass is filled with 5 parts of one liquid, and 7 parts of the 
other. What percentage of water is in the glass ? (F. U.) 

V. Miscellaneous Questions. (Hard Nuts). 

30. One vessel contains a mixture of milk and water in 
the proportion of 6 : 5, in another they are mixed in the pro¬ 
portion of 8 : 1. In what proportion should quantities be taken 
from the two vessels so as to form a mixture in which milk 
and water will be in the proportion of 7 : 4 ? 


31. A vessel is filled with a liquid 3 parts of which are 
water and 5 parts syrup. How much of the mixture must be 
drawn olf and replaced with water so that the mixture may be 
half water and half syrup ? (Bombay). 

32- One vessel contains a mixture of 13 pints of brandy 
and 7 of water, another contains 15 pints of brandy and 11 of 
water. Compare the strengths of the two mixtures. 

23. A milkman buys cow’s milk at the rate of 8 seers for 
a rupee and buffalo’s milk at the rate of 6 seers for a rupee and 
mixes them in the ratio 2:1. He then sells the mixture at 
3a. per seer. What is bis gain p.c. ? 

34. A man mixes 3 maunds of milk at Rs. 7, 5a. 4p. per 
md. with 8 maunQs at Rs. 7 per md. and with sufficient water 
to make the average value Rs. 6 per maund. How many 
maunds of water has he added ? 


35 A goldsmith mixes 10 tolas of silver at 9a. a tola with 
90 tolas of gold and makes a profit of 12£ p c. by selling the 
alloy at Rs. 27, 9a. a tola Find the price of gold per tola. 

36- If 1 lb. of metal of which £ is tin and the rest copper 
be mixed with 2 lbs. of metal of which £ is tin and the rest 
copper, what is the ratio of tin to copper in the mixture ? 

37. Milk and water are mixed in a vessel A in the pro¬ 
portion of 4 : 1 and in a vesel B Jin the proportion of 5 : 2. 
What quantities should be taken from the vessels to have a new 
mixture consisting of 7 seers of milk and two seers of water ? 

Application of the Alligation Rule. 

Ex. 10. A sum of £9, 10s. mode up of 100 coins which are 
either Half-crowns or shillings, how many coins are there of 
each kind ? 
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Mean Value of 100 = J??. or ~r s. 

IU0 10 

By the Alligation Rule 19 

Half-crowns and shillings 10 

are in the ratio 3:2 5 

No. of H.-crowns = x 3=60 “ 

5 9 12 

No. of shillings = -^5* x2 =40 10 ' 20 ^ 

5 


= 3:2 

Ex* 11- A merchant has 80 lbs. of tea, part of which 
he sells at 11 p c profit and the rest at 19 p.c. profit. On the 
whole he gains 13 p.c. Find how much is sold at 11 p.c. 

113 

By the Alligation Rule 111 119 

the ratio = 3:1 6 i 2=3 : 1 

Quantity of tea sold at 11 % = j x 80 = 60 lbs. 


Exercise 95 


1. A person bought 40 lbs. of sugar of two different sorts 
for £1, 5s. 4d The better sort cost lOd. per lb. and the worse 
7a. per lb. Find how many lbs. there were of each sort. 

2 A cloth merchant sold 288 yards of cloth, part at 10a. 
a yard and the remainder at 14a. a yard and for the whole 
received Rs. 225. How many yards were sold at each rate ? 

.. ^ mai1 Purchased some goods for Rs. 500- and sold 
them for Rs 580, partly at a profit of 18 p. c and partly at a 

of°137° f 13 P C Fmd the ValUe ° f 8 °° d8 he 8 ° ld at a pr ° fitS 


4. A man invests £6400, on one pa*t of which he earns 
o p. c. while^ on the other part he, makes 6 p. c. If his profits 

average 5 y^%. Find the amount on which he earns 6%. 


5. A woman spent Rs. 13, 2a. on a basket of oranges 
and mangoes, buying the former at the rate of 3 for 4a and 
the latter at 4 for 3a. She then sold all at the uniform rate of 
6 for 9a. and gamed 50 %. How may had she of each kind ? 
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Interchange of Components. 

Ex. 12. A-lumo of gold, and silver, weighing 20 tolas is 
worth Rs. 310, but if the weights of gold and silver be inter¬ 
changed, it would be worth Rs. 215. If the price of gold be 
Rs. 25, find the weight of silver in the mixture and also its 
price per tola. 

A little thinking will show that the price of 20 tolas of 
gold-f the price of 20 tolas of silver=Rs. 310-fRs. 215. 


—Rs. 525 

Price of 1 tola of gold=Rs. 25 (given) 

„ 20 tola,, „ =Rs. 20x25=Rs. 500 
Price of 20 tolas of silver=Rs. 525—Rs. 500=Rs. 25 
Price of 1 tola of silver=25^-20=Re. 1, 4a. Ans. 


Mean price of the mixture per tola=Rs. 


=Rs. 


310 

20 

31 


By the Alligation Rule 


31 

2 


gold and silver are in 9 5 

the ratio of 3 : 2 5 ~4 

“57 19 

4 : 2 

or 57 38=3 : 2 


Weight of silver in the mixture=| X 20=8 tolas. Ans. 


Exercise 96 


1. The price of gold is Rs. 20, 8a. per tola • a mass of 
gold and silver weighing 60 tolas is worth Rs. 745, 10a. but if 
the weights of gold and silver were interchanged it would be 
worth Rs. 551, 14a. Finfl the price of silver per tola and the 
proportion of gold and silver in the mass. 

2. A person bought 15 Railway tickets for Rs. 51. Each 
first class ticket costs Rs. 4 and each second class ticket, costs 
Rs. 2. 8a. What will another lot of 16 tickets in which 
the present numbers of first and second class tickets are 
interchanged, cost ? 
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3. A dealer bought 50 animals consisting of horses and 
mules for Rs. 6000. If he had bought as many mules, as he 
had bought horses, and as many horses as he had bought mules 
the total cost would have been Rs. 6500. If the cost of a 
horse and 3 mules together be Rs. 450, find the cost of a horse 
and a mule. 


4. A mass of gold and silver weighing 22 tolas is worth 
Rs. 346, 8a. If the proportion of gold and silver be inter¬ 
changed, the mass would be worth Rs. 409, 12a. If 2 tolas of 
gold and 5 tolas of silver cost Rs. 72, 14a., find the cost of gold 
and silver per tola. 

Pouring liquids from one vessel into another. 

Ex. 13. Three equal glasses are filled with a mixture of 
spirit and water, the proportion of spirit to water in each is 
as follows ; in the first glass as 2 : 3, in the second 3 : 4, and 
in the third as 4 : 5. The contents of the three glasses are 
emptied into a single vessel, what is the proportion of spirit and 
water in it ? (Calcutta, Bombay). 

Let the capacity of each glass be 1. Thus in 


1st glass :—Spirit=water = 

o 

3 

2 nd glass Spirit =—, water =~ 


5 

4 

7 


3rd glass :—Spirit= —-, water = 


9 


In the new vessel 


Quantity of Spirit 


5 + 7 


4 401 

+ 9 “315 


Quantity of water= 


3 , ± 5 _544 

5 T 7 + 9 ~315 
.Y Reqd. ratio =401 : 544. Ans. 


Ex. 14. A cask contains 16 gallons of spirit. Two gallons 
are drawn off and the cask filled up with water. Two gallons 
are again drawn off and the cask filled up as before. This is 
done a third time. Compare the quantities of spirit and water 
remaining in the cask. 
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2 gallons= ^ of 16 gallons= | of the cask 

• • Quantity of spirit after 1st operation=J of the whole 

2nd ,, =( 1)2 

3rd .. =(V)3 

343 


99 


99 


99 


99 


99 


99 


99 


99 99 


99 99 


• • TTT - | 343 169 r 

. Water — 1 ~or — of the whole, 


512 


99 99 


343 169 


Hence the proportion of spirit to water=— 

512 ‘ 512 

=343 : 169. 

Ex. 15. Nine gallons are drawn from a cask full of wine, 
it is then filled with water. Nine gallons of the mixture are 
drawn and the cask is again filled with water. The quantity 
of wine now left in the cask is to that of the water in it as 16 : 
9. How much does the cask hold ? 

Now cask contains 16 parts of wine and 9 parts of water. 
Wine left after the 2nd operation = 5! ° r a ) 2 ° f tbe 

whole. 

Wine left after the 1st-operation = \/^ ^-\ or of the 
whole. 

4 

Hence wine drawn off=l—— =i of the whole. 

5 & 

Thus J of the whole=9 gallons. 

capacity of the cask = 9x5=45 gallons. 

Exercise 97 


1. A cask contains 15 gallons of wine. 3 gallons are drawn 
out and the cask is filled up with water. This process is re¬ 
peated 2 times more. What is the proportion of wine to water 
in the resulting mixture ? 

2. 8 gallons are drawn off from a cask full of wine. It 
is then filled with water. 8 gallons of the mixture are drawn 
and the cask is again filled with water. The quantity of wine 
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now left in the cask is to that of the water in it as 9:7. What 
is the capacity of the cask ? 

3. Two casks of 48 and 42 gallons are filled with mixtures 
of wine and water, the proportions being 13:7 and 18 : 17 in 
the two casks respectively. If the contents of the two casks 
be mixed and 20 gallons of water adjied to the whole, what 
will be the proportion of wine to water in the result ? ( F . U,) 

4. A cask contains spirit and water in the proportion of 
3 of spirit to 5 of water, a second cask contains 5 of spirit to 3 

• of water. 6 gallons are taken from the first cask and 9 from 
the second cask and put into a third cask which already con¬ 
tains 3 gallons of water. Find the proportion of spirit to water 
in the third cask. 

5 A 30-gallon cask is filled with a mixture of milk and 
water in the ratio 4:1. Five gallons of the mixture are drawn 
off and the cask is filled with water. What is the ratio of milk 
to water now forming the mixture ? 

6, From a vessel filled with alcohol, i of its contents is 
removed, and the vessel is then filled up with water. If this 
be done five times in succession, what proportion of the alcohol 
originally contained in the vessel will have been removed from 
it ? (F. V.) 

7. A person fills a glass with medicine and drinks J of it 
He then fills up the glass with water and drinks J of it. 
Again he fills it upf with water and drinks J. How much of the 
medicine does he drink altogether, and how much each time ? 


CHAPTER XXVI 

Stocks and Shares 

1. Stock is the name given to the money borrowed by 
any government or to the capitals of Trading Companies. 

Suppose the Government of India wants Rs. 20000000 to 
meet some exceptional expenditure such as that caused by 

war. Now this money will be raised on loan from the people 

cou , ntl 2 or abroad. Suppose A lends Rs. 3000 and 
B Ra. 100 to the Government. What wiU they get in return? 
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The Government will give both of them decuments in writing 
called Bonds or Promissory notes- The possession of these 
bonds will entitle them (t.e. the holders of the bonds) to 
receive interest at a fixed rate (say 5 %). The interest is paid 
half yearly. 

Thus A will receive Rs. 75 and B Rs. as interest after 
6 months. It must be carefully noted that the principal paid 
by A and B will remain locked up till such time as the Govern¬ 
ment decide to repay it. Suppose the Government promises 
to pay off the principal of the bond in year 1960. 

I3*Q, Will A and B be able to get their money from the 
Government before year 1960 ? 

KS’Q. Will the Government go on paying them the half 
yearly interest at 5% till the end of year 1P60 ? 

Remember that Rs. 3,000 and Rs. 100 are said to be 
stocks possessed by A and B. 

Q How much stock does B hold ? 

(a) Selling the stock- Suppose B’s circumstances are 
such as do not allow him to wait till year 1960, and he wants 
his money before that year. Clearly he cannot claim this 
money from the Government before year 1960. What is to be 
done by him now ? He can sell his stock to some other 
person, (say C) who will acquire the right of claiming interest 
from the Government. 


Q. B has sold his. stock to C, now who has the right to 
receive interest after the sale ? 


IS*(6) Stock can be purchased or sold like commodities 
such as coal, iron. Just as a coal merchant in quoting his 
prices uses some quantity (say a ton) as a unit, so in all 
transactions with stock we must use some definite quantity of 
stock as a unit 


l^-Remember that the unit employed in the purchase or salo 

of stock is Rs. 100 or £100. 

(a) Meaning of : ‘.Market value of R 9 . 100 stock*. The 
value at which one can buy or sell Rs. 100 stock is known as 

the market value or cash value of Rs. 100 stock. 

(6) Market value of Rs. 100 or £100 stock does not always 
remain the same. It keeps on changing due to various political 
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or commercial causes. If the current rate of interest is less 
than 5% (i.e., rate of interest allowed by the Government) 
the investment free from risk, and the number of people desirous 
of becoming investors large then the person who holds Rs. 100 
stock can sell it for more than Rs 100. If the current rate of 
interest is greater than 5%, investment not free from risk 
Rs. 100 stock would fetch a sum less than Rs. 100. 

IS’Tlius we find that the market value of Rs. 100 stock 
may be 

(a) exactly Rs. 100 cash, ") 

( b ) more than Rs. 100 cash V. Imp. 

(c) less than Rs. 100 cash J 

4. A few important terms explained. 

K3*Note 1. If the selling price of Rs. 100 stocks'is exactly 
Rs. 100 cash the stock is said to be at par. 

K^2. If the selling price of Rs. 100 stock is more than 
Rs. 100 cash (say Rs. 105) the stock is said to be at a premium 
or above par. 

|S*3. If the selling price of Rs. 100 stock is less than 
Rs. 100 (say Rs. 94) the stock is said to be at a discount or 
below par. 

5. Sale of Stock and Government or Company. 

Let us suppose B sells Rs. 100 stock to C for Rs. 94 cash. 
Now B’s name will be taken off the register kept by the 
Government or Company and C’s name will be entered therein. 

t^a^Remember that. 

% 

Rs. 100 and not Rs. 94 will be shown against C’s name in 
the books of the Government or Company. 

ISX may buy Rs. 100 stock at any price that suits him. It 
is purely a private transaction and the Company or Govern¬ 
ment will have nothing to do with it. No change is made in 
the amount of the stock on the register. The same amount 
that formerly stood to B’s name would stand against C’s name 

now, C will get interest on Rs. 100 and not on Rs. 94 which is 
only the market value. 

6. Brokerage: Stocks are purchased or sold through 
brokers, who get Brokerage from both the parties, viz., the 
S0 Her as well as the buyer. Remember that. 
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The broker’s charge is usually quoted ‘Brokerage as 
usual or ‘Brokerage 5 ’ the words per cent being omitted. 

Unless the brokerage is mentioned, it need not be taken 
into consideration in working out examples on stock. 

If the stock is to be bought it is added to the market 
value of Rs. 100 or £100 stock, but if it is sold it it subtracted 
from it ( V. Important). 

If the market value of 100 stock is 104f and brokerage 
is then if I want to buy it I shall have to pay (104f+ J) 
t.e. 104$ and if I want to sell it I shall get (104#—#) t.e., 104$ 
for 100 stock. 

7. Shares. Suppose a new iailway line is to be cons- / 
tructed and it is estimated that a sum of £1000000 is needed 
for this purpose. One or two persons cannot supply the money 
required A Company is formed by the combination of number 
of persons who subscribe or provide the necessary capital —the 
money required for the project. 

The capital is divided into a number of equal portions 
called shares The individual members of the company are 
called shareholders. The shareholders elect some of their 
number called directors to carry on the business. The profits 
of the company are divided (generally each half year) among 
the shareholders in proportion to the number of shares each 
has, and each person’s share of profits is called his dividened. 

8. Pay spec al attention to the following points 

1. Ordinarily shares are of £100 or Rs. 100 each but a 
a share may have any value say Re. 1, Rs. 5, Rs. 10 etc. 

2. Sometimes the company does not require the whole of 
the capital for immediate use. We supposed that a railway line 
was to be made on which about £10000000 would be spent. 
Clearly the railway cannot be built within a small period of 
time say a month or a year so the whole amount need not be 
collected at once. Let us suppose the value of each share is 
£10. The shareholders might be asked to contribute a parti¬ 
cular portion (say £ 6 ) of every share and the remaining £4 when 

called upon. 

No. of shares in the above case=£10000000-i-10=1000000. 

/. 1000000 x 6 or £6000000 is ‘paid up’ capital of the 
company. 
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t3s*3. The dividend is declared only on that portion of the 
share that has been ‘paid up’. In the above example dividend 
will be paid on £6 and not on £10. 

4. A shareholder cannot recover from the company the 
money subscribed by him but he is at liberty to sell bis share 
or shares to someone else. 

Just as the price of a ton of iron or of coal is always 
changing so also is the price of a share. In other words 

market value of a share changes from time to time. 

(If the company is prosperous, the buyer will be quite 
willing to pay for a share more than its original value, but if 
the company is working at a loss the buyer would pay for a 
share less than its original value). 

6. The sale and purchase of shares is a private transac¬ 
tion, and does not affect the original capital of the company. 

Suppose A sells his 3 shares of Rs. 100 each to B for 
Rs. 120 each. Now B has invested Rs. 360 but in the books 
of the company 3 shares value Rs. 300 are shown against his 
name. 

K^Remember that 

(а) B not A will receive interest after the sale. 

(б) The company will pay interest on Rs. 300 and not on 

Rs. 360. 

9. Nominal Value and market value. 

The original price of a share is called its Nominal Value. 
The price for which a share of a company can be purchased or 
sold is called its Market Value. 

10. (a) Money lent to the Government of India is said to 
be invested in Government of India Securities. 

(6) Money borrowed by Government is called the National 
Debt. 

(c) Money lent to the Government t>f England is said to 
be invested in Funds- 

(d) A very large part of the National Debt of England ia 
called Consols or Consolidated Annuities. 
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11- Kinds of Stock. 

When all the capital of a company has been subscribed and 
the company is in need of more money, it is not usual to issue 
more shares like those used at first. The company agrees to 
pay interest on this money before paying dividends on the 
original shares or stocks Money borrowed in this way is called 
the Preference Stock. 

The original capital is caUed the Ordinary or Deferred 
Stock. 

Debentures are the bonds issued by the companies. The 
property of the company is mortgaged for the debt. The 
debenture-holder is paid interest at a fixed rate and has no 
claim on profits but can claim the property of the company if 
the interest is not paid in time. 

fe^l2. Stock and Cash (F. F. I my.) 

The following points may prove useful :— 

t^*(a) Stock is not money but cash is ‘money.* 

Stock is a saleable commodity, but cash is not. 

When stock is sold cash is obtained ; with this cash 
another stock may be bought 

Stock is the nominal value on paper. Cash is the real 
value in money. 

Rs. 300 cash * means that ready money possessed by a 
certain person is Rs. 300. 

£S*‘Rs. 300 stock’ does not mean that ready money possessed 
by a certain person is Rs. 300. It means an amount of stock 
that originally cost Rs. 300 but whose market value may now 
be equal to or greater than or less than Rs. 300. 

K^-13. Sometimes the stock is named after the rate of 
interest it pays. Thus the expression ‘5 per cents, at 97’ 

donotes two things : 

The market value of each Rs. 100 stock of the 
company is Rs. 97. % 

The company pays a dividend of Rs. 5 on every Rs. 100 

stock. 

It should be noted that 
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ISs’Rg. 97 is the investment 
t^Rs. 100 is the Stock 
lS*Rs. 5 is the dividend* 

1. BUYING OR SELLING STOCKS. 

ES’Case I A. Given : Stock, Reqd : Its cost. 

Example 1. What is the cost of Rs. 5600 of 3 per cent 
stock at 80 ? 

Cost of Rs. 100 stook=Rs. 80 

Cost of Rs. 5600 stock=Rs. - * j^ ^Rs. 4480 

Remember that the amount given juit after the words 
‘Cost of’ is always Stook. 

B. When brokerage is given. 

Example 2. How much must 1 pay for £1644 stock at 

102f ? (B=$) F 

Cost of £100 stock=£ /l02£- 



Cost of £1644 stock=£ ^xiqq 4 =£1685, 2s. 

iS'Note 1. The word stock* that immediately follows £1644 
shows that £1614 is stock, and not cash. 

KSPCase H. Given : Stock. Reqd. Its selling price. 

Ex. 3. How much money will I realise by selling 
Rs. 16200 of the 3f per cent at 103f (Brokerage J%) 

Selling price of Rs. 100 stock=Rs. (l03$ — 

=Rs. 103J 

.. „ Rs. 16200 stock=Rs. -- X 16 !22 

2x100 

=Rs. 16767. 

*^Note 1. Rs. 16200 is stock for it is only stock that can be 
sold. Note the word ‘selling* just before Rs. 16200. 


( 352 ) 
Exercise 98. 


Find the cost of :— 

1. Rs. 700 stock at 97. 

2. £1000 stock at 103. 

3. £6500 of 3 per cent stock at 109. 

4. £3800. 3£ per cent consols at 971. 

5. £13755, 4£ per cent stock quoted at 84. 

6. Rs. 12200 Railway stock at 160J. (Dividend 8$%). 

7. Rs. 7750, 5£ per cent stock at 108J 

8. £16000, 4| per cent stock at 96| (B. £). 

9. What sum should be invested to secure £3240 in the 
5 per cent stock at 165 ? 



10. What sum must be paid for Rs. 36400, 5 per cent. 
Municipal bonds at 108J ? 

How much money is obtained from the sale of:— 

11. Rs. 1900 stock at 103f ? 

12. £3400 stock at 12 o(b. * ) 

13. Rs. 14400 of 31 p. c. stock at 96J, brokerage being £ 
per cent. 

14. £2525 of 6J p. c. stock at 126J (B. £). 

Kis’Case III Given : Cash. Reqd. : Amount of stock bought. 

Ex. 4 How much stock at 104 can be purchased for 
£1414. 8s. ? 

Amount of stock bought for £104 =£100 

100x7072 

” ” ” ” £1414 f>- £ 104X 5 

. =£1360. 

Ex. 5. How much 3£ p. c. stock can a person purchase by 

investing Rs. 2227 at 106J. (Brokerage 
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Amount of stock bought for Rs. (106*-f-*) or Rs. 106* 

= Rs. 100 

Amount of stock bought for Rs. 2227=Rs. —1QQ *4x2227 

425 

=Rs. 2096. Ana. 

> 

ES’Note 1. Here the word ‘ investing ’ that occurs just before 
Rs. 2227 shows that Rs. 2227 is Cash. 

tSXase IV. To find the amount of stock that must be sold 
to realize £.. or Rs . 

Ex. 6 How much stock must be sold to realize £7630 
from a stock at 109* (B. *). 

Stock is to be sold Brokerage is to be subtracted. In 
order to realize £ (109* — J) or £109 stock sold=£100 

„ £7630 - ~.j « 100x7630 


stock sold=»£ 


109 


2 . 

3. 

4. 

5. 


=£7000. 

Exercise 99. 

How much stock can be purchased for : 

1. £9700 at 97 ? 

Rs. 1365 at 105 ? 

£18630 at 103* ? 

Rs. 731, 8a. at 104§. (Brokerage J) 

How much stock can be purchased by investing £554 
8s. in 3* p. c. stock at 96* ? (Br. J) ^ * 

How much stock must be sold to realize :— 

6. Rs 3800 from a stock at 95 ? 

£2190, from a stock at 109* ? 

Rs. 3633,5a. 4p. from a stock at 163* ? 

Rs. 7910 from a stock at 113* (B. *) ? 

Rs. 313, 14a. from a stock at 104J (B. *) ? 

*3"2. TO FIND INCOME. 

l^Case V. A. When stock is given- 

Ex. 7. What annual income will be derived from Rs. 2740 
of 5 per cent stock I u 


7. 

8 . 
9. 

10 . 
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Income from Rs. 100 stock=Rs. 5 

„ „ Rs. 2740 8tock=R8. — =Rs. 137. An 

B. When investment is given. 

Ex* 8- What annual income will be derived by investing 
Rs. 1921 in 5 per cent stock at 113? 

1st Method. If Rs. 113 are invested income= Rs. 5 


Re. 1 is 
Rs. 1921 are 






=Rs. 


= Rs. 


_5_ 

113 

5x1921 


113 


=Rs. 85 


2nd Method. First we shall find the amount of stoc.c 
bought for Rs. 1921. Then we shall find income on this stock 
as in Ex. 7. 


Stock bought for Rs. 113 =Rs. 100 




„ Rs. 1921 =Rs. 100 ?.l 9iU = Rs. 1700 _ 


Income from Rs. 100 stock = Rs 5 


113 


• • 




5 x 1700 

Rs. 1700 stock—Rs. ~Yqq~ —Rs. 85. 


Exercise 100. 


What income will be derived from :— 

1. Rs. 5000 of 4 per cent stock ? 

2. £1650 of 5 per cent stock ? 

3. Rs. 1575 of 6 per cent stock ? 

4 . £4705 of 10 per cent stock ? 

5. Rs. 7280 of 7* per cent stock ? 

6 . Find the income on Rs. 16600 stoek in the 4£ p. c, 
at 96. 

What income is derived : 

7. By investing £3870 in 3£ p. c. stock at 96J ? 

8 . By investing Rs. 7490 in 4$ per cent, stock at 93§ ? 
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9. By investing Rs. 5000 in 2} per cent, at par ? 

19. By investing £3233, 6s. 8d. in 3 per cent, stock at 3 

discount ? 


11. By investing Rs. 3090 in the 3f per cent, stock at 3 

premium ? 

12. By investing Rs. 6443 in the 3J p. c. at 94-f ? (Broker- 

age t)- 


13. By investing Rs. 1739, la. in the 4 p. c. at 99J t 

(Brokerage -1). 


VI. To find out the rate of interest. 

Ex. 9. What rate of interest is obtained by investing in 
4 per cents, at 120 ! 

Income from an investment of Rs. 120—Rs. 4 

,, Re. 1 =Re. ^ 


n 




) > 




is 


ii 


120 

4 


„ Rs. 100=Rs. ~X 100 


=*Rs. 3i 

Note. Here ‘rate of interest’ means that you have to 
find income derived from an investment of Rs. 100. 


Exercise 101 


What rate of interest is obtained from investing in : 

1. 4J per cents at par ? 

2. 6J per cents at 130 ? 

3. 41 per cents at 150 ? 

4. 3 1 per cents, at 62J ? 


5. 5 p. c. at 81£ ? ^Brokerage 

O / 

dowp«r Cen ‘ itek Wh6n the quoted Price i, 12 p. c . 
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7. 5J per cent stock when the quoted price is 10 p. c- 

above par ? 

8 . What rate p. c. will be received for money invested in 
3J per cent stock at 16 p. c. discount ? 

ISf Case VII. To find, which is the better investment. (Imp ) 

Ex. 10. Which is the better investment, 3 per cent, 
stock at 87 or 4 percent, stock at 114 ? 

1st Method. 

1st Case. Income on Rs. 87=Rs. 3. 

3 1 

• • »* >» >> 1 = Re.-g^=Rs. — 2 g. 

2nd Case. Income on Rs. 114=Ks. 4. 

4 


11 


Re. 1 

=Re. 

( 2 

1 - 

\ 57 

29 - 


_ Rp 2 

114 Ke ' 57 

58-57 


1 


' 29x57 29x57 

2 1 

Thus we find -- is greater than — 

0 4 Zu 

Hence the second investment is better. 

2nd Method. 

. 1st Case. To get an income of Rs. ft, investment =Rs. 87. 

87 

,, ,, Re. 1 »> 3~ 

=Rs. 29. 

2nd Case. To get an income ofRs. 4 investment=Rs. 114. 

„ , „ 114 

.. Re- 1 „ -Rs. 

= Rs. 28$. 

Thus we find that to get the same income investment in 
the 2nd case is less. 

Hence the second investment is better. 

Exercise 102 

Which is the better investment:— 

1. 4 p. c. stock at 112 or 5 p. c. stock at 140 ? 

2. 5 p. c. stock at 128 or 3 p. c. stock at 78 ? 
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3. 4$ p. c. stock at 98$ or 3 p. c. stock at 65 ? 

4. 3$ p. c. stock at 98] or 3J p. c. stock at 105 ? 

II. 5. 3 p. c. stock at 83$ or 3$ p. c. at 3 p. c. discount ? 

6. 4$ p. c. stock at 10 below par, or 5$ p. c. stock at 10 

premium ? 

7. 6$ p. c. stock at 160§ or 5 p. c. at 122§ ? (Brokerage $). 

8. 4$'p. c. stock at 150$ (Brokerage i p. c.) or 5$ p. c. at 187. 

(No brokerage). 

III. 9. Which is the better stock to invest £10000 in the 3 
per cents at 90$ or the 4 per cents at 101 ? 

10 A person is considering two investments : a stock pay¬ 
ing 3$ per cent at 88, and another paying 4 per cent at 96§. By 
how much per cent is one better than the other ? 

IV 11. Which of the following French Loans yields the best 
interest: the 3 p. c. at 92, the 3J p. c. at 95 or the 5 p. c. at 143? 

12. Which of the following stocks is most profitable for 
investment ; the 3 per cents at 91$, the 3$ percents at 108$, 
the 4 per cents at 118? Find the yearly income produced 

by investing £5217, 16s. 3d. in the most advantageous of the 
three. 


tS’V. 13. The 4 per cents are at 104$, and the 4$ per cents 
at 1 Ilf, which is the better investment, and what income 
would be obtained by investing Rs. 10000 in each ? 

14 Which is the better investment, the 3$ per cent 
Government Securities at 95f or the 4 per cent Calcutta 
Municipal Debentures at 101$ ? What will bu the difference 
in the annual income by investing Rs. 22127 in each of them ? 

15. A person wishes to invest Rs. 25986 in Government 
paper. Whether will he secure the larger income by buying 4 
per cents at 8$ discount or 5$ per cents at 6$ premium ? And 
what is the difference ? 


16. If the 3 per cents are at 87 and 4 per cents, at 115, in 
which should one invest? And how much is one investing 
when the difference in income is a shilling ? 6 


. nft .yUL To find the quotation, (t.e. market value of 
100 stock). 
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Ex. 11. At what price is stock quoted when Rs. 4800 
cash produces an income of Rs. 220 a year. 

Cash required for producing an income of Rs. 220=Rs. 4800 

4800 


n 


55 


>5 


51 


>5 


Re. 1 =Rs. 


220 


55 


„ _ 4800 11 

Rs. 5J=*Rs. 99 q x g 


= Rs. 120. 

Hence the price of Rs. 100 stock—Re. 120 cash. 

Ex 12. A cotton company pays a dividend of 1\ p. c. 
What price should a person pay for Rs. 100 stock so that he 
may have 6 p. c. interest on his money. 

Rs. 5 is the interest on Rs. ICO 

100 

5 ' 

r, r,, r> 100/15 

Rs. 7J „ „ Rs. g-g- =Rs. 051 


Re. 1 


Rs. 


Hence price of Rs. 100 stock =Rs. 150 cash. 


Exercise 103 


I. A. 1. At what price is 4£% stock quoted when Rs 6000 
cash can bring an income of Rs. 300 a year ? 

2. At what price is 3i % stock quoted when an invest¬ 
ment of Rs. 18000 produces an income of Rs. 000 ? 

3. At what rate are 3? t per cents quoted when an invest¬ 
ment of £17992, 16s. yields an annual income of £554, 8s. 

4. Find the price of 4J per cent. Government Promissory 
Notes when an investment of Rs. 59422, 8a. produces a 

monthly income of Rs. 213, 12a 

5. A man invests £1600 in 3 per cent stock at 80 and 
£2400 in 7 p. c. at 120. If the total sum invested in 4$ p. c. 
yields the same income, find the price of this last stock. 

6. At what rate are the 5f p. c. quoted when an invest¬ 
ment of Rs. 62266, 8a. yields an annual income of Rs. 2363, 4a. 

(Brokerage \ p. c.). 
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II. 7. A railway atock pays a dividend of 6| p. c. What price 
should a person pay for £100 of the stock that he may have 
4 p. c. interest on his money ? (F. U.) 

8 . What must be the price of a 6 p. c stock so that an 
investor may get 5 p. c. on his money? 

9. A pei’son investing in 3J p. c. stocks gets il p. c. 
interest for his money. What is the price of the stock ? 

10. Money is worth 5 p. c. What should be the price of 
4 p. c. stock ? 

11. What is the price of a 8 p. c. stock if Rs. 100 eash 
invested in it produces an income of Rs. 9 ? 

Case IX Given : Income. Reqd. Amount of investment. 

Ex. 1*3. What sum of money must a person invest in 
3} p. c. 'stock at 90 to obtain an annual income of Rs. 210 ? 


To obtain an income of Rs. 31 invest men t=Rs. 90 


II 


tl 


II 


»• 


11 


tf 


n 


it 


Re. 1 


Rs. 210 


II 


51 


^ 90x2 
«=Rs. -fi 

- 90x2x210 
=Rs.- 7 - 

=Rs 5400 


Exercise 104 

I. 1. What sum of money mu9t be invested in a 5 p. c. stock 
at 9U to secure an income of Rs 450 ? 

2 What sum of money must I invest in order to obtain 
an income of Rs. 200 a year from a Railway stock at 115.1 
which pay8 a dividend of 5.1 p. c? 

3. How much must a lady lay out in the p. c. at 94.1 
to obtain an income of Rs. 166, 10a. 8p. per annum ? 

4. If the 3 p. c. consols are at 92$, what sum of money 
must be invested in this stock to get an annual incomo of £630, 

brokerage being J p. c. ? 

5. How much money must be invested in 3 p. o. stock 
at 92J to produce thesame income as Rs. 1530 produce when 
invested in 31 stock at 85 ? 

A 
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6. What sum of money invested in the 4 per cents at par 
would realise the same income as Rs. 10000 invested in the 4£ 
percents at 108 ? 

7. A person has equal sums invested in three undertakings 
which yield respectively 3 per cent, 4 per cent, 5 per oept and 
his total income is £240. What is his capital ? 

8. Money is invested in 3A per cents at 98, and 4 per 
cents at 108 If one of these investments gives £50 a year 
more interest than the other on the same principal ; what is the 
sum invested ? 

l^"Case X To find (a) the amount of the new stock. 

(b) the resulting change in income (Imp ) 

Ex. 14. Rs. 11000 of 2J p. c. consols are sold'at 108J and 
the proceeds are invested in 3 p. c debentures at 96J. Find 
the amount of the new stock purchased and also the alteration 
in income (B | in each case). 


1st step. Sale proceeds of Rs. 100 consols =Rs. (108jj — J) 

— Rs. 108». 

p , mnn p 217x1 1000 

>» »’ Rs. 11000 ,, =Rs. 2x100 

=Rs 11935. 

2nd step Cost of Rs. 100 of the 2nd stock = Rs. (96j-f J) 

- Rs 96 J. 

.*. By investing Rs 96|, stock bought=Rs. 100. 

pi 100x8 

Re. 1 .. «. = Rs. 




9 9 


99 


99 


Rs. 11935 


9 9 


99 


„ = Rs. 


i to 

100x8x11935 


3rd step. Income from the 1st stock *= Rs. 


- 775. 
Rs. 12320. 
1000x111 


» 


99 


100x4 

= Rs. 302, 8a. 

_ 12320x3 
2nd stock = Rs. —jqq— 

1848 

= Rs. 

' 5 

=r= Rs. 369, 9 a 7Jp. 
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4th step. Change in income=Rs. 369, 9a. 7ip — Rs. 302, 8a. 
F 6 ' = Rs. 67, la. 7ip. increase. 

r^When instead of the first stock, investment is given. 

Ex. 15. 1 invest Rs. 12805 in 4 per cents at 98.f and when 
they have risen to )02§ 1 sell out and invest in 4$ p. c. at 105 
what is the change in my income ? (Brokerage {% *on each 
transaction,) 

E=s*Note. Mark the difference between Rs. 15 and Ex. 16. 
iSs^Here the first step would be to find out the 1st stock.) 


1st step. 

By invested Rs. (9814 £)or Rs. 98£ stock bought=Rs. 100 

00 X 2 

„ Re. 1 stock bought=Rs. — ^ 

-o 100x2x1281-5 

,, Rs. 12805 ,, ,, Rs* Yg-j 

=Rs. 13000. 

2nd step. Sale proceeds of 100 stock=Rs. (102f— J) 

• =Rs. 102J. 

819x 13000 

Ka 1*401111 ctnr*lr= KS. 


Rs. 13000 stock=Rs. gxloo 


Rs. 


819x65 


3rd step. 

With Rs. (I05|+i) or R 9 - 105§ stock bought=Rs. 100 
Re. 1 stock bought = ~ R 0 x 8 




>> 


Rs. 


819x65 


!> 


I) 


Rs. 


Rs 


845 

100x8x819x65 


845x4 

=Rs. 12600. 

4x13000 


4th step. Income from the 1st stock=Rs. ^ 

*=Rs. 520. 

0 , . , w 9x12600 
„ 2nd stock =Ra. 2x lQ0 

=Rs. 567. 

5th step. Change in income =* Rs. 567—Rs. 520=Rs. 47 
increase. 
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I^The following points are worth remembering : — 

1— 1. When stock is sold cash is obtained This cash is again 
invested and new stock is bought (Ex. 15). 

fc^Never forget, (a) When stock is sold, brokerage, if given, 
is subtracted from the market value. 

(b) When stock is bought, brokerage, if given, is added to 
the market value. 

*^*2. When investment is given, you should find the stock 
that can be bought with it. This stock can be sold and cash 
can be obtained again With this cash you can again buy a 
new stock (Ex. 16) 

Each income should be calculated on stock. 

3^4. In question such as Ex. 15 stick to the following 
order :— 

Stock-cash-stock 

In questions such as Ex. 16 follow the following order :— 

cash-stock-cash-stock 

Exercise 105. (V. Imp ) 

I. Change in income when the first stock is given. 

A. Questions in which no brokerage is given. 

1. A person sells out Rs. 900 three per cents at 104, and 

invests the proceeds in a 4 per cent stock at 117, find the 

change in his income. 

2. A person sells out £3850 four per cent stock at 104 

and invests the proceeds in another stock at 143. If the 

dividend on this be 5f per cent, what will be the change in his 
income ? 

3. When 24 percent consols stand at 56, a man sells out 
his holding of &500 consols, and invests the proceeds in a 
5 per ceni stock at 'j8. Find the change in his income to the . 

nearest penny. 

4. What change of income results from selling out £14300 
of a 44 p. c. stock at 98J and investing the proceeds in a 5 p. c. 
stock at 107 $ ? (All brokerage charges etc. are included in 
the prices given) 
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B. Questions in which brokerage is given. 

5. A person holding £10000 in the 3 per cents sells out at 
931 and invests the proceeds in 4 per cent stock at 101#-. Find 
the change in income. (Brokerage £). 

6. A man sells out 4 p.c. Rs. 4500 stock at 96^ and 
invests in 3f p.c. Government securities at 89^. Find the 
change in his income, if J p. c. brokerage is charged on each 
transaction. 

7. A holder of Rs. 5500 of 3$ p.c. Government paper sells 
at 91J and invests in 4 p.c. stock at 101. If the brokerage 
is £ for the first and J for the second, find the change in his 
income. 

rSs’C. Questions in which the word ‘transfer’ occurs (without 
brokerage). 

8 . Determine the increase in income obtained by trans* 
ferring £4000 of stock from the 3J p c. at 87 to the 6J p. c. 
at 145. 

9. How much stock can be purchased by the transfer of 
Rs. 20000 stock from the 3 per cents ut 90 to 3£ per cents at 96, 
and what change will be effected in income by it ? 

With Brokerage. 

10. Find the change of income when a person transfers 
£26 i 6, 5s from the 5 p. c. at 95J to the 4 per cents at 83, 

brokerage as usual. 

11. I transfer Rs. 4f>00 stock of 3 per cents at 97 j to 4 
per cents stock at 89J. Find the change in my income, brokerage 
J p. c. being charged in each transaction. 

l^II. Change in income when investmei* is given. 

A. Without brokerage. 

12. A person invests Rs. 1842, 12a. in 4 p.c. at 102|. He 
afterwards sells out at 105 and reinvests in 5 p.c. at 126. Find 
the change of income. 

13. A person invested £1000 in the 3 per cents at 90J, but 

the price rising to 91 J, he sold out and invested the proceeds 
in the 3J p. c at 97J. Find the increase in his income. 
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14. A person invested Rs. 1075 in the 3 p. c at 90} and on 
the stock rising to 91 transferred it to the 3] p c. at 97^. What 
increase did he thereby make in his annual income ? 

B. With Brokerage- 

15. I invest Rs. 12805 in the 4 per cents at 98J, and when 

they ha ve risen to 102$ I sell out and invest in the 4J per cents 

at 105what is the change in income ? (Brokerage 1 p.c. on 
all transactions). 

16. A person invests £18150 in the 3 p.c. at 90.] and on the 
stock rising to 91J transfers it to the 3] p.c. at 97{. Find the 
alteration in his income. (Brokerage f p. c.) 

17. A person invests £1365 in the 3 per cents at 91 ; he sells 
out £1000 stock when they have risen to 93.1 and the remainder 
when they have fallen to 85. How much does he gain or lose 
by the transaction ? (Punjab) 

18. A person realises Rs. 185500 by selling his 3] p. c. stock 
at 92£. He invests out fifth of the realised money in the 4 
per cents at 96 and the remainder in 3 per cents at 90. What 
is the difference in his income by this transaction ? 

19. A person invests £4800 in 4 p. c. stock at 96, and after 
a year sells out at 92] and invests the proceeds together with 
the interest for the year, in stock at 96]. How much stock 
does he then purchase ? 

20. How should I affect my income by selling out from 
2] per cents at 52] and investing in 4\ per cents at 91. 

21- A person who has invested Rs. 3249 in the 4 p. c. at 
95] transfers his capital into the 5 p. c. at 95. Find the altera¬ 
tion in his income. (Punjab) 

Case XI. To find profit or loss in buying stock at one 
price and selling it at another. 

Ex. 16. A person invests Rs. 52000 in consols at 130, and 
sells out when the stock rises to 135. Find (a) his total profit 
and (6) gain p. c. 

(a) Rs. 100 stock is purchased for Rs. 130 cash and sold 
tor Rs. 135 cash 
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On Rs. 130 cash, profit 
52000 „ 




(b) Gain % = 


2000 X100 

5 2000 


=Rs. 5. 

0 5X52000 

=Rs. 2000. Ans. 
3^. Ans. 


Exercise 106 


1. I invest £1261 in 5 p.c. stock at 97, and sell out when 

the price has risen to 98.J ; what is my profit ? 

• 

2. How much shall a man gain by investing Rs. 2057 in 
4J p. c. debentures at 121 and selling them ai 131J ? 

3. Find how much is lost by investing £2700 in 4 p. c. 
stock at 135 and selling at 130J \ 

4. I buy Rs. 5600 of 3i p c. stock at 80 and sell out when 
the price rises to 83$, find my gain. 

5. A person bought Rs. 7000 stock at par and sold out on 
its rising to 103 J, find his profit. 

6. How much is lost by buying Rs. 2525 stock at 113 and 
seeing it at 101 ? 


Case XII. When income-tax is charged. 

A. To find the net income on the given investment. 

Ex. 17. What annual inoome is derived by investing Rs. 
24640 in the 3|% at 105, when income-tax is charged at the 
rate of 6 pies in the rupee ? 


Gross income on an investment of Rs. 105=Rs. 3J 
income-tax per Re. =6 pies. 

income-tax on Re. :<}=R 3 . ^|^ 2 =Rs.~ 8 

Net income on an investment of Rs. 105 


If 






Rs. 3 


Re. 1 =R e . 


81 
128‘ 

_465 

128x105 


If 
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Net income on an investment Rs 24640=Rs ^5 X 24640 

' 128x105 
1705 


Rs. 


2 


=Rs. 852, 8a. 

B. To find the sum of money that must be invested to 
produce a given net income 

*^Ex. 18. How much must I invest in 5 per cent stock at 141 
to obtain a net income of Rs. 1500 after paying an income tax 
at 4 pies in a rupee ? 

Gross income on Rs. 141 cash=Rs. 5. 

Income tax per Re. =4 pies. 


Income tax on Rs. 5 


5X4_ 5 

192 K8, 48 


Net income on Rs. 141 cash=Rs. ( 5—Rs. 

235 

If the net income is Rs. ^, inve8tment=Rs. 141. 


235 
48 •* 


99 




99 


n 


Re 1 
Rs. 1500 


91 


99 


Rs. 


Rs. 


141x48 
235 

141x48x1500 
235 

— Rs. 43200. Ana. 

C. To find the quotation (t.c., market value of 100 stock.) 

Ex. 19. What is the market value of a 3% stock if it 
brings 5% after paying an income-tax of 3 pies in the rupee ? 

3 

Income-tax on Rs. 3=3x3=9 p. =Re. --r 

r 64* 

.*. Net income from Rs. 100 stock=Rs. (3— ^ 

189 


- Rs. 


Now Rs. 5 is the interest on Rs. 101. 
Re. 1 ,, „ Rs. 


64* 
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189. ... , . n 100x189 

- is the interest on Rs. —-— 7 rr~ 
04 5 x 64 


^ 945 - _ 1 

- Rs. lg -Rs. 59 jg. 


r 


Ans. 


Exercise 107 


C. f. Ex. 17. 

A. 1. What annual income is derived by investing Rs. 
7440 in the 3^% at 108 after deducting income tax at the rate 
of 4 pies in the rupee ? 


2. A person invests Rs. 5480 in the 5£% at 136-J (Brokerage 
•«-). Find his net income if income-tax is deducted at the rate 
of 8 pies in the rupee. 

3. A person invests Rs. 50000 in 4$ percents at 105, and 
Rs. 50000 in 4 per cents at 98, what is net income after deduct* 


ing an income-tax of li per cents ? 

IA 


K3*Cf. Ex. 18. (Very Important). 

B. 4. How much must a man invest in the 3$ per cents at 
112 to obtain a net income of Rs. 235 after paying income-tax 
at 4 p. in the rupee ? 

5. If the 3$ percent stock is at 95, how much should a 
person invest in order to secure a yearly income of £665 after 
income-tax of Js. in the £ ? 

6. What sum of money must be invested in 41 % stock at 

a f j . i, . - paying an income tax 

ot 6a. in the £ i 


, 11 \ 4, PerS ?u i ? vested a 8Um of money in 4}% Indian stock 
at 114. From the investment he derived a net income of Rs 

aIa ^ * ncom «- ta * at * pi** in rupee had been 

deducted. What was the sum of money invested ? 

8. If 4% paper be at 110, what sum must I invest in 

j.- i p *- . . ^ of Rs. 374 after paying an 

income-tax of 5 pies in the rupee ? n K n 


9. ^ A man invested money in 3% 
paying income-tax at 2£ p. c. his income 
1462, 8a. What sum was invested 1 


stook at 105. After 
therefrom was Rs. 
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, 'Y hat amou ! lt musfc be invested in the 4J% stock at 

m order to obtain, after deducting an income-tax of 3 l - 
per cent, a clear income of Re. 4000 a year ? H 

C. Cf. Ex. 20. 

11. What is the price of a 3% stock if it yields 4% after 
paying an income-tax of 4 pies in the rupee ? 

. 12 - What is the price of a 5% stock if it yields 71% after 
paying an income-tax of 8d. in the £ ? 

13. Which is the better investment 4J % at 117 (free 
from income-tax) or 4% at 104 subject to an income-tax of 6 
pies in the rupee ? 

14 At what rate are the % quoted so that an invest¬ 
ment of Rs. 10962 yields a net annual income of Rs. 431, 13a. 
after deducting an income-tax at the rate of 4p. in the rupee ? 

SHARES. 


Ex. 20. A man lays out Rs. 5400 in the purchase of Rs. 
60 shares and after they have risen to Rs. 72 sells out. What 
is his profit ? 

* 4.00 

No. of shares bought— ^ =90 

Profit on one share ~=Rs. 72—Rs. 60=Rs. 12 


Total Profit =Rs. 12x90=Rs. 1080. 


Ex. 21. The Rs. 50 shares of a company are quoted at 
Rs. 60. How many shares can a man purchase for Rs. 3000 ? 

Cost of each share=Rs. 60 
No. of shares bought=—— =50. Ans. 

Ex. 22. A man buys 80 Rs. 5 shares in a company paying 
6% pec annum. They are quoted at 10% above par. What 
is the gain% on his investment ? 

The shares are quoted at 10% above par 

the market value of Rs. 5 6hare=5x-j^= x Rs. 5J 

.’. market value of 80, Rs. 5 share=Rs. ^ X 80 

=Rs. 440 
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Nominal value=80x 5=400 

Annual income at 6 %= x 6 = Rs. 24. 

/~1_* 0/ 24 X 100 5 

Oram % on his money = ——-— = 5 . 

440 11 


Ex. 23. Rs. 100 shares of a company of which Rg 70 are 
paid up are selling for Rs. 130. If the company pays 5% what 
income will a man have who invests Rs. 7800 ? 

The money invested by the man =Rs. 7800 
The market value of Rs. 100 share =Rs. 130 

No. of shares bought with Rs. 7800= 

60 shares represent a paid up capital of 60 X 70=R S . 4200 

••• His at 5% = Rs. -j“°xo=R s . 210. 

capita?** DiVidend iS aIwayS calculat8d on the paid up 
r f 1 # 1 Snm 8 Vr™ge P R y e f T per Si® *S 

X - 1 "" “■* >- wz, At 

Cost of one share=Rs. 8 +Re. 1+R e . j =Rs . 9 j 
Cost of 80 shares=I 9 X 80=R B . 760. 

comp T any=8 m 0 O x8 t =R s O 640 againSt ^ Dam6 in the books °f the 

640 


Dividend on R s . 640 at 5% = R s ™ x6 

~ ^ s - 32. A ns. 

Gain % on the money paid by me ^ 


760 


X 100 



e 


1 . 

2 . 

3. 


108 


= 4 — 
19 

Ans. 


Fmd he oos of 2°°, £5 sha res at 5s. premium. 

Rod the cost of £182. £1 share8 at 5s . 6d . 

Whatrs the cost of 580. Rs. 10 -shares at 1 * dS I 
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4. How much cash will be obtained by selling 50, £10 
shares (£8 paid up) at premium ? 

5. How much cash will be received by selling 260, £5 
shares '£4 paid up) at premium, brokerage being 6 d. per 

share ? 


6 . What is gained by buying 600 shares at \ discount and 
selling them again at | premium ? 

7. Find the annual income secured from sixty Rs. 10 
shares paying 41 p. c. 

8 . What is the half yearly dividend on 70 shares of Rs. 100 
«ach at °/ 0 per annum ? 

9 . A man invests Rs. 6000 in a company paying 8 % p. a. 
when a share of face value Rs. 100 is selling for Rs. 120. What 

is his annual income ? 

10. A man buys 600, Rs. 10 shares in a company, paying 
8 °/ c per annum, when they are quoted at Rs. 5 above par. What 
is his annual income and percentage on his investment ? 


11. How much per cent for his money does a man get 
by buying Rs. 10 shares (Rs. 5 paid up) at Rs. 7 when the 
dividend is 14% per annum ? 

12. The Rs. 60 shares of a company, paying a dividend of 
6°/ 0 are selling for Rs. 90, what percentage does an investor get 
on his investment if he buys at the latter rate \ 

13 By investing Rs. 9000 in a company paying 6 % an 
income of Rs. 1080 is obtained. How much prico is paid for 

«ach Rs. 100 shares ? 

14 The Rs. 100 shares of a company of which Rs. 60 
are paid up are selling for Rs. 110, if the company pays 4% 
what income will a man get who invests Rs. 13200 t 


15 A man holds 15J shares of bank, and receives £19, Is. 
3d. per quarter. If the interest be 5% p. a. find the value of 

a share ? 

16. If I sell 40 shares of Rs. 250 each in the Oriental 
Bank at 121 per cent premium, how many shares of Rs. 1000 
each in the Madras Bank as 72% premium can I buy ? How 

much will be left ? 
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517. A company guarantees to pay 5% on shares of Rs. 
1000 each ; another guarantees to pay 4g % on shares of Rs. 75 
each, the price of the former is Rs. 1245 and of the latter Rs. 
85. Compare the rates of interest which the shares return to 
purchasers. 

18. What must be the price of a £50 railway share which 
pays a dividend of 2 J%, if the purchaser is to make 4 % upon 
his outlay ? 

19. A share holder in a commercial company receives 
one year a dividend of 5% on bis shares. The next year he 
receives a dividend of 7£% and finds that he is Rs. 412, 8 a. 
richer. Find the amount of his shares. 

MISCELLANEOUS EXAMPLES 

KS^Ex. 25. I invest £3100 partly in 5% stock at 132 and 
partly in 4% stock at 99. If I drive the same income from 
each stock, find how much do I invest in each stock. 

Suppose the income in each case —£1 

1st stock. To secure an income of £5, investment=£132 

» » » ,» £1 ,, =£-*?? 
2nd stock. To secure an income of £4, investment =£99 




>) 




)) 


£1 




99 

4 

15 


Hence £3100 must be divided in the ratio of 1 1 2 - 

5 

or 528 : 495 or 16 

.*. Investment in the first stock = £3100 x_ 

16 + 15 

= £1600 Ans. 

” >> ■■ 2 nd ,, = £3100 x -rs—_ 

16+16 

=£1500. Ana. 

rS-Ei. 26. By investing Rs. 1920 partly in 4% stook at SO 

U1 R fi 0 St0< ? , at 96 a man secures an annual income 
of Rs. 105, How much does he invest in each oaso ! 
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Income on Re. 1 from the 1st stock=Re. =R e . 

80 20 


•» 


ft 


tt 


2nd 


tt 


v 6 _ 1 

_Re * 96“ Re *l6 


Mean income on Re. 1 = Re. JJL=Re 7 


1920 


128 


Re. 


128 


mean income 


1st stock 


“■4 

1 


2nd stock 

■'•r. 


3 

640 

3 


128 

or 5 I 

By the Alligation Rule 

Cash invested in 1 st stock : Cash invested in 2nd stook =5 : 3, 

1920x5 


• • 


Investment in the 1st stock=Rs. 


8 


99 


99 


2nd stock=Rs. 


=Rs. 1200. A ns. 
1920x3 


8 


=Rs. 720. Ans. 

Hard Nut. (For Brighter students only). 

Ex. 27. If I transfer Rs. 5000 from the 4% stock at 75 
to a 5% stock and increase my income by Rs. 25. Find the 
price of the latter stock. 

4 

Income from Rs. 5000 afoc&=Rs. 5000 X jqq 

—Rs. 200 . 

Cash realized by selling Rs. 5000 stock at 75 

^ 5000x75 - 0 _ rn 

=Rs —=Rs. 3750. 

(Note carefully that it is with the above cash that the 2 nd 
stock is bought). 

Income from the 2nd stock=Rs. (200+25)=Rs. 225. 

100 x 225 

Amount of 2nd stock=Rs.-=-=Rs. 4500. 


Rs. 4500 stock is bought for Rs. 3750 
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. _ 3750x100 

Rs. 100 stock is bought for Rs. 

=Rs. 83J. 

Hence the price of the latter atock=Rs. 83J. Ans. 

Exercise 109. 

I. To find the investment in each stock. 

13*A. 1. When the same income is derived from each stock. 

(Imp.) 

1. A person invests £14100 partly in 4% at 92 and partly 
in 5 % at 120. If he derives the same income from each, how 
much has he invested in each ? 

2. A man invests Rs. 163000 partly in Government 4% 
stock at 108 and partly in Municipal 5% debenture stock at 
109$. Find how much he must invest in each that he may 
have an equal income from the two sources. 

A. 2. 3. Which is the better investment, a 5% stock at 143 
or a 3$% stock at 91 ? 

A man wishes to invest Rs. 21000 between the two so as to 
derive the same income from each. How must he do this and 
what will his total income then be V 

When total income is given. (Imp.) 

4. A person invests £4000 partly in the 2 percents at 80 
and partly in the 3 percents at 90. The total income derived 
is £123$ ; find the amount invested in each stock. 

5. £8475 is invested partly in a 3% stock at 81, and 
partly in a 2% stook at 94. If the total income is £225, find 
how much was invested in each stook. 

B 2. 6. A person invests £ 14970 in the purohase of 3 
percents at 90 and 3$ percents at 97. His total income being 
£600 ; how murk each stock did he buy ? 

|£s’[Hint. Find the amount invested in eaoh stook ; then de¬ 
termine the amount of each stook]. 

7. A man makes an income of Rs. 105 by investing in 
3% Block at 96, and 6 percents at 168; how much does he invest 
in eaoh if he makes 3$% on the whole ? 
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I®”[Hint. Investments j 00 x 2 X105 = ^ 3000. Now pro¬ 
ceed as in Q. 4], 

II Given : Increase in income and the original stock ? 

8. A man transfers his stock from 4 percents at 71£ to 
6% at 102£, brokerage £ being allowed on each transaction. 
He finds that his income is increased by Re. 80. Find the ori¬ 
ginal stock held by him. 

9. How much stock must be transferred from the 3$% at 
97g- to 4% at 101^ in order to produce an increase in income of 
£33 a year. (B. } %). 

10. How much 3% stock has been sold out at 89, if the 
owner’s in ome is increased by Rs. 120 a year by investing the 
proceeds in 4% stock at 92 ? 

11. A man transfers his stock from the 3£ % at 63£ to the 

5% at 74J and thereby increases his annual income by Rs. 2l. 
Find the original stock held by him in the 3|%. (^. Rs. #%). 

The 2nd part dependent on the 1st. 

12. How much money has a person invested in 8$% stock 
at 90, when his income is Rs 210 ? 

If later he sells off his stock at 91, and invests the pro¬ 
ceeds in the 4$% at 117, what is the difference in his income ? 
{Punjab). 

! 13. A person invested money in 3% stock at 95J and 

derived a net income after paying income-tax at 5d. in the £ of 
£ 146, 178. 6d. How much money did he invest ? 

He afterwards sold the stock at 102J and invested the 
proceeds in 2£ per cent, stock and found that his net income 
was the same after payrng income-tax at the same rate. At 
what price did he buy the 2$% stock ? (Brokerage in 
each case). 

14. If the 3 per cent, consols are at 92J, what sum of 
money must be invested in this stock to get an income of 
£630 a year ? 

If the purchaser afterwards sells out at 94 and invests the 
proceeds so as to prpduce 3J% per annum, what ohange will 
take place in his income t .... ' , 

4 
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rS*C. Investing the same amount in different stocks. 

15 A man who has a certain capital calculates that if ha 

invests it in 3*% stock at 91 his income will be £ 25 more than 
if he invests it in 3% stock at 88. What is his capital . ? 

16. A man invested the same Bum in two different stocks, 
3|% Government Securities at 103$ and 4% Muncipal Deben¬ 
tures at 105, his income from one is Rs. 93 more than from the 
other ; what sum was invested in each stock % (Calcutta). 

I^D. When income-tax is involved. 

17. A person’s income derived from an investment which 
pays 4% interest is Rs. 3780 after an income-tax of 3 pies in 
the rupee had been deducted. Determine the amount invested. 

18. How much 3% stock must a person sell when the sell¬ 
ing price is 91, in order that by investing the proceeds in the 
4$ per cents at 113J he may derive from the investment an 
annual income of Rs. 9817, 8a., after paying income-tax at the 
rate of 5 pies per rupee ? (Madras) 

19- A person sells out Rs. 50000 of 4 per cent securities at 
102f and invests the proceeds in 6% Municipal Debentures at 
110 ; after deducting an income-tax of 2 pies in the rupee, 
what is the alteration in his income ? 

E. Miscellaneous Questions. (For brighter students only.) 

20 . A man invests one-third of his capital in the 3$ per 
cents Government Securities at 96$, and the remaining two- 
thirds in the 4$ per cent Calcutta Municipal Debentures at 105$. 
If the difference of the two annual incomes be Rs. 1997, find his 
capital. 

21. A man invests his money equally in the 2$ p. o. at 
Rs. 90 and the 3$ per centB at 98. If he had used the same 
money to purchase equal amounts of t he two stocks, his annual 
income would have been 6 annas more. How much did he 
invest ? 

22 . One third of a certain capital is invested in the 3$% 
Government Securities at 105, one-fourth in the 3% Govern¬ 
ment Securities at 97$, and the remainder in the 4$% Caloutta 
Municipal Debenture, at 112$. If the total annual income is 
Rs. 830, what is the capital ? 
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23. A invests Rs. 2875 in Railway stock at 115, B invests 

Rs. 3480 in another at 120. A receives an annual dividend 
at the rate of 4J% and receives Rs. 2, 12a. more than B. Find 

the rate at which the annual dividend paid to B was calcu¬ 
lated; 

I 

24. The 3 per cents are 85J, what price should the 3$ per 
cents bear that an investment may be made with equal 
advantage in either stock ? And what interest would be derived 
by so investing £5000 ? 

25. If the 3 percents are at 80§, what must be the price of 
the 5 percents that there may be no loss of income in selling out , 
the former and reinvesting in the latter, allowing for the usual 
brokerage of \°/ 0 on each transaction ? 

26. If Rs. 16430 be invested in the Government 4£% 
loan at 106, what is the monthly income derived ? Supposing 
that the loan is paid off at par in 10 years, what would be 
the rate of simple interest (per cent per annum) on the sum 
invested ? 

27. How much stock in 3 percents must I sell to pay off 
a debt of £550, the price of the stock being 94J and commission 
of J of £100 of stock being also taken into consideration ? 


CHAPTER XXVII 

Measurement of Area. 

1. Rectangle and Square. 

(а) A rectangle is a four-sided figure having its opposite 
sides equal and all its angles right angles. The page of this 
book, the face of a wall of the classroom are rectangles. 

The sides of a rectaDgle are usually called its length and 
breadth. 

(б) A square is a rectangle whose sides are all equal. 

Remember that (a) in a rectangle the length and breadth 
are unequal, (6) in a square the length = breadth. 

The perimeter of a rectangle or a square is the sum of all 
its sides. 
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CSV. Perimeter of a rectangle=2( Length-}-Breadth) 

IS** „ „ „ square =4 X side 

The area of a figure is the amount of surface enclosed 
within its bounding lines. 

Area is measured in terms of units of area- 

Note. The unit of area is a square whose sicfe is ..equal 
to a unit of length —one inch, one foot, one yard etc. If the 
side of this unit square is one inch it is called a square inch, 
but, if one foot or one yard it is called a square foot Or a square 
yard. 

KS"Remember that area must be in square measure i • e. 
square inches, square feet etc. 

2. To find the area of a rectangle when its length and 
breadth are given. 

Suppose in rectangle ABCD 
Length AB=4 cm, Breadth AD = 

3 cm. Divide each side into centi¬ 
metres. Join the opposite points 
nf division. Now the rect. has been 
divided into 12 equal parts each one 

of which is a square with a side 
equal to 1 cm, 

Area of 1 small square = 1 
sq. cm. 

Area of 12 small squares 

or area of rect. ABCD. 

Note. Here the unit of Area is ‘a sq. cm.’ Examin 
shaded area. 



New Area — 12 sq. cm. 

= (4x3) sq. om.. 

= Length of the reot. x Breadth of the rect. 
Hence the area of a reotangle is given by the formula 

Area=Length X Breadth \ m 

OrA=LxB / 7~.W 

From formula (1) we have 



I 


( 378 . ) 

Length = Area-^Breadth 
Breadth = Area-f-Length. 

3. In the case of square v Length—Breadth 
Area = Length x Length or Breadth x Breadth 
Or more briefly 

K^Area of a square=(side) 2 

carefully that there is a great difference between 6 

square feet and 6 feet square. 

‘6 square’ feet denotes an area which contains 1 sq. foot 
6 times, whereas ‘6 feet square’ denotes the area of a square 
whose side is 6 feet and which therefore contains 6 x 6 or 36 sq. 
feet. 

Measures of Area. 

144 sq. inches = 1 sq. foot. 

9 sq. feet = 1 sq. yard. 

30 i sq. yards = 1 sq. pole 

40 sq. poles = 1 rood 

4 roods or 4840 sq. yards. = 1 sq. mile. 

640 acres = 1 sq. mile 

Land Measure. A (Length) 

100 links (or 22 yards) = 1 chain 

10 chains = 1 fuilong 


B. Area. 


10000 sq. links = 1 sq. chain. 

10 sq. chains = 1 acre 


4. Diagonal of a rectangle 

ABC is a rt. angled triangle 

.-. AC 1 = AB*+BC 2 
or AC = v/AB*+BC* 
Hence Diagonal of a rect. 

= J (Length) 1 +(Breadth) 8 
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5. Diagonal of a square 

ABC is a rt. angled triangle 

•*. AC = /AB’+BC* 

= /2AB* [v BC—AB 
=AB/2 
or AB/2=AC 

or AB 

V 2 

AB* (or area) ==JxAC*=JAC* 

*®*Hence the area of a square is half A 
the square of its diagonal. 

tS^Also Diagonal = /area x 2 (V. Imp). 

The area of a rectangle. 

finn Jv*’ ^ rectangular field is 1210 yds. yds in length and 
hOO ft. in breadth, what is its acreage ? 

Length = 1210 yd. Breadth ■= 600 ft. = 200 yds. 

/. Area= 1210x200 sq. yds.= - 2 ^ 200 = 50 acres 

Diagonal of a square. 

Ex. 2. The area of a square is 6 acres, find its diagonal. 
Diagonal = / area x 2 

= /5 x 2 x 4840 Mark the step. 

Caution. Don’t begin to find the side of the square. 

Ex. 3. The diagonal of a square is 120 yds : what is the 
area of this square ? 

aj^JKagonal)* 

_(120)* 14400 

2 - 2 

Number of paving stones. 

hv ,£*: 4 * „ How W P avin g atones each measuring 14 in, 
broad ? ’ 6 required fco P ave a verandah 70 ft. long and 9 ft 


= 7200 sq. yds. 
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Area of the verandah = 70 x 9 = 630 sq. ft. 
Area of each paving stone = 14 x 1 2 sq. in. 


14x2 


rNo of paving stones = — 


144 
630x144 


sq. ft. 


12x14 


=540. Ans 


Largest tile or the least Number of tiles. 

Ex. 5. A room 30 ft. 1 in. long and 23 ft. 9 in. broad is 
to be paved with equal square tiles ; find the largest tile which 
will exactly fit and the number required. 

Length of the room = 30 ft. 1 in. = 361 in. 

Breadth of the rooin= 23 ft. 9 in. = 285. in. 

G. C. M. of 361 and 285 = 19. 

the size of the largest square tile is 19 in. 

No. of tiles = iq 5 = 285. Ans. 

J^’The above question can also be worded thus :— 

‘Find the least number of equal square tiles required to 
pave the floor of a room 30 ft. 1 in. by 23 ft. 9 in. 

Carpeting a room. 

Ex. 6. How many yards of carpet 25 inches wide*, will 
be required for a room 19 ft. 7 in. long and 18 ft. 9 in. wide ? 


Length of the room = 19.^-ft. =-^- yds. 

lZ • oO 

Breadth „ = 18J ft. =s- — yds. 

Area of the room or 1 

y 235 25 

Area of the carpet J 36 * 4 8 ^* ^ 8 * 

Width of the carpet = =25 in. «= - in. 

36 

Length of the carpet= = 58J yds. 


*^Note. Area -7- Width=Length. 
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Width of a roller. 

E*. 7. Find the width of a roller which traverses 2 miles 

836 yds. while cutting an acre of grass. 

2 miles 836 yds.=4356 yds.=4356x36 in. 

1 acre=4840 sq. yds. =4840 x9 X 144 sq. in. 

Imagining the grass area to be 4356 X 3ti in. long and as 


wide as the roller we get a rectange whose 

area= 4840 x 9 x 144 sq. in. 
length=4356 X 36 in. 

Now it is quite easy to understand the 

the reqd width=Are a-^Length 

4840 x 9x144 ... 

= 4356 >^ = 40 

Note. Width of the roller x distance traversed 
=Area of field. 

Verandah round a room. 



Ex. 8. A rectangular room 30 ft. 6 in. long and 20 ft. 6 in. 
wide is surrounded by a verandah 5 ft. 6 in. wide. Find the 
area of the verandah. 


Sol. Area of the outer rect. 
=41$ X 31$ sq. ft. 

5229 

= -|-sq. ft. 

Area of the inner rect. 

61 v 41 * 

= -g-X—sq.ft. 

2601 * 

=—sq. ft. 


~ 5 : ft ' 
sofa. 


\zo^t 


*. Area of the verandah»(5^—^ 


n 4 3 J* 

2728 

= ^- =682 sq. ft* 
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Path within a courtyard. 

Ex. 9. A rectangular courtyard 100 ft. long and 80 It. 
broad has within it a gravel path 8 ft. wide running round it. 

Find the area of the path and the cost of gravelling it at 5a. 3p. 
per sq. yd. 


Area of the path = Area of outer rect.— 

area of inner rectangle. 

=(100 x 80-84x64) sq. ft. 

= (8000-5376) sq. ft. 

= 2624 sq. ft. 

Cost at 5a. 3p. per sq. yd.=Rs. 2 824 * 21 , Rs. 287 

yXo4 3 

=Rs. 95 lUa. 8p. 

Cross Roads. 

Ex. 10, A rectangular park in 60 yds. long and 40 yds. 
broad. It has paths joining the middle points of the opposite 
sides of 6 ft. in breadth. Find the price of paving the paths 
at 4a. per sq.ft, and of turfing the rest of the area at 3a. per 
sq. yd. 

Area of the path length- 
wise= 180x6= 1080 sq. ft. 

Area of the path breadt’ 
wise = 120 X 6=720 sq. ft. 

Area of the common por- 
tion = 6x6 = 36 sq. ft. 

Area to be paved 
= (1080 + 720-36) sq. ft. 

= 1764 sq. ft. 

1764 x 4 

Cost of paving = Rs. — - — =Rs. 441 Ans 




Area of the park =60x40=2400 sq. yd. =21600 sq. ft. 
Area to be turfed=(216000 - 1764) sq. ft. = 19836 sq. ft. 


Cost 


■p 19836x3 _ 1653 _ . . 

= Rs. . = Rs — = Rs. 413 4a. Ans. 

9x16 4 


Walking round the boundary of a square field. 

Ex. 11. How long will it take to walk round the boundary 
of a square field containing 90 acres at the rate of 3 miles an 
hour ? (Punjab) 
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Side of the square= y/90 X 4840=660 yds. 

Perimeter = 660 x 4 yds. 

’ 660x4x1 x60 . 

Time rebd.- 3x i 7 60 ~ =3 ° mm ' 

IS’Note. Before finding the sq. root reduce acres into 6q. yds. 

(Imp.) 

KS’Note. If the area of a square=9 acres, its side is not 
v^9 or 3 acres for an acre is only a sq. measure and not a 
linear measure. 

Ratio of sides and the area. 

Ex. 12. The sides of an oblong field of 30 acres are in the 
ratio 4:3; find the sides. 

Let the length be equal to 4x yds. 

And breadth =3z yds. 

.'. Area =4zx 3x=12a; 2 sq. yds. 

12z 2 =30x4840 


• • 


or 


X 2 = 


30 x 4840 


12 


= 12100 .\s=110. 


Hence Length=440 yds. and Breadth=330 yds. 

Or thus: Divide the sq. into 12 <nova,> 
equal squares s ide of each small 

square= /g 0x4840 =1IQ ydg 
•J 12 


Length=110 x 4=440 yds. and 
breadth=110 x 3=330 yds. 




• 




• 




1 

---—-—-J 


-aauipws. or ongnter students only) 

Turkey carpet with oil-cloth border 



A 

( 384 ) 


Area of the square room=8 x 8=64 sq. yds. 


Mean cost per sq. yard =Rs. =Ra. 3$. 


By the Alligation Rule 
Carpet: oilcloth =9:7 

9 

Area of carpet = — x 64 

16 


Rs. 3J 

carpet. oilcloth- 

Rb. 4 Rs. 2 



=36 sq. yds. or 9 
Side of the sq. carpet=6 yds. 

Side of the room =8 yds. 

double width of the border=8—6=2 yds. 

width of the border=1 yd. or 3 ft. Ans. 



Laying length of Carpet along the room or across the 
room. 

Ex. 14. An oblong room is 19 yards long and 13 yards 
broad. It is to be covered as far as possible with carpet 2 ft. 
3 in. wide, which may not be cut lengthwise. Rahim proposes 
to lay all the lengths of carpet along the room ; Karim proposes 
to lay them across the room. The difference in carpet-value bet¬ 
ween these two methods being 7s., at what price is the carpet 
sold per yd. of length ? 


No. of strips when they are laid parallel to the length 

Q QQyi KO 

= 13x3-1-=—— =-^-=17 complete strips of 19 yds. each, 

4 9 o 

the fractional part being rejected. 
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No. of fitips when tney are laid parallel to the breadth 




=25 complete strips 


of 13 yds. 


each, the fractional part being rejected. 

Length of the carpet in the l6t case=17 x 19=323 yds. 

„ „ „ 2nd „ =25x13=325 yds. 

Difference in length=(325 —323) yds. =2 yds. 

Price of 2 yds. = 78. 

Price of 1 yd. =3s. 6d. Ans . 


Exercise 110. 

Given the Length and Breadth to find the area. 

1. A rectangular field is 1100 yds. in length and 220 yds. 
in breadth, what is its area in acres ? 


2. A railway covers ground to the breadth of 16 yds. 
1 ft. 6 in. How many acres will be covered by a mile of 
railway ? 

ISsTfi. 3. The length of a room is three times it breadth and 
its breadth is 6 yds. 1 ft. Find the area of its floor. 


4. The length of a room is twice its breadth, and its length 
is 14 yds. 6 in. Find the area of its ceiling. 


5. The perimeter of a rectangle is 112 ft. 

is 24 ft. Find its area. 


Its breadth 


6. The perimeter of a rectangle is 189 ft. and the length is 
to the breadth as 5 : 4. Find its area in sq. yards. 

7. The breadth of a rectangular field is 8 yds. less than its 
length and its perimeter is 156 yds. find its area ? 

8. The perimeter of a square field is 303 yds. 2 ft. What 
is its area ? 


9. A square field measures each way 1220 yds. What 
will be its rent at Rs. 7, 8a. per acre ? 

10, A rectangular field is twice as long as it is broad, and 
it would cost £92, bs. to put a fence round it at 3s. 6d. per vd 
of fence. Find the area of the field in acres. * 

Given the Area and Length (or Breadth), to find the 
Breadth (or Length). 
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« i • t 

' 11 . The area of a rectangular piece of land is 5$ acres. 

Its length is 363 yds, find its breadth. 

12. (a) An oblong court 39 ft. long i9 paved with 4524 tiles, 
each being 6 in. square. What is the breadth of the court ? 

(6) It takes 5904 tiles each measuring 6 in. by 10 in. to 
cover the floor of a room 120 ft. long ; what is the width of the 
room ? And what will be the cost of laying down the tiles at 
2a. 6p. the sq. yd ? 
rsnn The diagonal of a Square. 

13 . The area of a square is 5 acres, find its diagonal. 

14 . The diagonal of a square is 220 y'2 yds., find its area 
in acres. 

IV. Covering a courtyard with tiles etc. 

15 . What is the expense of paving a rectangular verandah 
whose length is 42 ft. and breadth 15 feet with Burdwan 
paving stones, 18 inches square and which cost Rs. 15 per 
score ? 

16. How many rectangular tiles 4£ in. by 6 in. will be 
required to cover a floor 20 ft. long and 13 ft. 6 in. broad and 
what will be the cost at Rs. 2, 5a. 4p. per dozen tiles ? 

JS^B. 17. How many students can sit in a room whose length 
is 20 yds. and breadth 11 yds., supposing each student requires 
a space of 3 ft. 9 in. by 2 ft. 6 in. ? 

IS’C. 18. A courtyard 452 ft. long and 404 ft. wide is to be 
paved with square stones all of one size. What is the largest 
size which can be used ? 

19 . A hail 73-7 ft. by 67*1 ft. is to be paved with equal 
square tiles ; find the least number of whole titles which will 
exactly cover the floor. 

A Roller. 

20 The circumference of the roller is 7 ft. 6 in. and its 
width is 4 ft. 3 in. Find the area rolled when the roller has 
made 240 complete revolutions. 

21. A garden roller has a diameter ot 2 ft. 6 in. and a 
width of 5 ft. 3 in. Find the number of sq. yards rolled over in 

36 complete revolutions. 



( 387 ) 


. 22. A roller is 5 ft. in circumference and 2 ft. 8 in. in 

• • • 

width. Find the number of revolutions it must make to roll 
over an acre of grass. 

*3*VI. Paths of uniform width. 

A. Inside or outside. 

JSs*23. A rectangular plot of grass 90 ft. by 60 ft. has a gravel 
path 3£ ft. wide all round it on the outside. Find the area of the 
path in sq. yds 

24. A rectangular room 36 ft. long and 24 ft. broad is 
surrounded by a verandah 4 ft. wide. Find the area of the 
verandah. 


1^25. An oblong garden 48 yds. long and 36 yds. broad, has 
within it a path of uniform ividth of 3 yards running round it. 
Find the cost of constructing the path at 4a. per sq. yd. 

26. A square grass plot whose side is 200 yds. is bordered 
on the outside by a path 10 ft. wide. Find the cost of gravel¬ 
ling the path at Rs. 2, 8a. per 100 sq. ft. 

27. A rectangular courtyard 100 ft. long by 80 ft. wide 
has within it a gravel path 8 ft. wide running round it Find 

the area of the path, and the cost of gravelling it at 5a 3n 
per sq. yd. F ‘ 

*3;A 2 . 28 . A court is 120 yds. long 90 ft. broad and a path 

10 It. wide runs on all sides of it. Find the cost of coverin'] the 
path with gravel at 12as. per sq. yard and of turfing the rest at 
Re. 1, 4a. per sq. ft. 

1^29. A room measuring 42 ft. 6 in. by 22 ft. 9 in. inside 
with walls 2 ft. 3 m. thick is surrounded by a verandah *10 ft a 

• .. . , 0 . of paving this verandah with tiles 

measuring 4J in. by 3 in. and costing Re. 3, 2a. per hundred. 

Cross Roads. 


30. An oblong garden is 400 yds. in length and 200 ft in 

breadth. It has two roads each 6 ft. running within it 

Knd P fh allel t° lengfcl * and the ofcher parallel to the breadth. 
Find the cost of constructing the roads at Re. 1. 8a. per 100 sq. ft. 

., 3l ' ^ is y ds -square. From the centro of each 
•side a path 10 ft. wide goes across to the centre of the opposite 
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side. Find the area of the paths and the cost of constructing 
them at 2a. per sq. foot. 

fS*32. In a rectangular area, 100 yds. long and 50 yds. broad 
there are two paths crossing one another, each parallel to one 
side of the rectangle, and each 12 ft. broad. Find the cost of 
paving the area with stone at 12a. per sq. yd. and of covering the 
paths with gravel at 6a. per sq. yd. 

I^VH Carpeting a room. 

A. A simple question. 

33. Find correct to the nearest anna the cost of matting 
a room whose floor is 8 yds. long by 7J yds. wide, with mats 
2 ft. wide and 9 J ft. long at the rate of 9 annas 2 pies per mat. 

I^TB. To find the length of the carpet. 

1^34. How many yards of carpet 27 in. wide will be required 
to cover a floor 20 ft 4 in. long and 13 ft. 6 in. wide and what 
will be the cost at 9a. a yd. 1 

35. A room 22 ft. 6 in. long and 15 ft. 9 in. wide, is to 
be covered with floor cloth 1£ yds. wide. How many yards 
are required and what will be the cost at 3s. 6d. per square 
yard. 

|^"B. 2. To find length of matting. 

36. How many yards of matting 2 ft. 4 in. wide will be 
required for a square room whose side is 9 ft. 4 in. ? And what 
will be the price of it at 2a. 3p. per yd. ? 

ISs^C. To find the width of the carpet. 

37. If it cost Rs. 640 to carpet a room 20 yds. long, 16 yds. 
broad with a carpet at Rs. 3 a yd. find the width of the carpet. 

3^. If it costs £14 to carpet a room 27 ft. 6 in. by 24 ft. 
with carpet at 3s 6d. per yd., find the width of the carpet. 

IS’D To find the length or breadth of the room. 

39. If it costs Rs. 210 to carpet a room 20 ft. 3 in. broad 
with carpet at Rs. 3, 8a. per sq. yd., what is the length of the 

room ? 

40. If it costs £10 to carpet a room 20 ft. 3 in. long with 
carpet 27 in. wide at 5s. per yd , what is the width of the 

room ? 
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KSsr’E. Leaving a margin up cove red all round. 

41. Find the cost at 3s. 6d. per sq. yd. of carpeting a 
floor 33 ft. by 21 ft., leaving a margin of 1 ft. 6 in. uncovered 
alround. 

42. A room is 20 ft. long and 16 ft. 6 in. broad and it is 
required to cover all of it except a margin of 18 inches with 
carpet, the roll of the carpet is 2 ft 3 in. broad and cost 4s. 
6d. per lineal yard ; find the cost of the carpet required. 

43. A room is 29 ft. Jong by 184 ft. broad. A Turkey 
carpet laid in it is 2J ft. from each long side and 4 ft. from 
each short side. Find the cost of this • carpet at £1, 10s. per 
sq. yd. 

KS'VIQ. When square root is to be taken. 

44. Find the side of a square whose area is 2J acres. 

45. Find the perimeter of a square whose area is 2 acres, 
4720 sq. yds. 

tS’B. Walking or running round a sq. field. {Imp.) 

46. (a) How long will it take to walk round a sq. field of 
160 acres at the rate of 3f miles per hour ? 

(6) The area of a sq. field is 8 1 acres. How long would it 
take a man to walk round the outside of it at the rate of 
4 miles an hour ? 

(c) How long will it take to walk round a sq. field 14 acres , 
1 rood 24 poles in extent at the rate of 3 miles an hour ? 

^C. Putting a fence round a square field. 

47. (a) Find the cost of running a fence round a sq. field 
10 acres 884 sq. yds. in area at 5a. 6p. per yd. 

(6) A sq. field has an area of 10 acres. Find the cost of 
putting a fence round it at 15a. per foot. 

48. Determine in miles the length of the barbed wire 
required to go four times round a sq. field of 90 acres. 

49. How often must I run round a square field of 24 acres 

to run a mile ? 2 

. r . , a 

50. Find the length of a barbed wire required to go four 
times round a sq. field whose diagonal is 110 */2 yds. 
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When area of the sq. field is not given but can be 
found easily. 


51. The cest of levelling and turfing a sq. field at Rs. 8, 7a. 
an acre is Rs. 337, 8a. ; find the cost of surrounding it with a 
fence at la. 6p. a yd. 


52. The cost of levelling and turfing a square cricket field 
at £175, 9s. 4d. per acre is £987. Find the cost of surrounding 
it with a railing costing 3s. 2d. per yd. 


IS*IX. Area and the ratio of sides. 

IS*A. To find Length and Breadth. 

53. The length of a rectangular field of 8 acres is five timea 
its breadth. Find its length and breadth. 

54. A rectangular field times as long as it is broad 

u 

is 9 acres. Find its length and breadth. 

55. The sides of a rectangle are as 3 : 4, and the area is 
1452 sq. yds. Find its length and breadth. 


IS*B. Putting a fence round rectangular fields. 

56. (a) A field of 8 acres is five times as long as it is wide. 
Find the number of yards of fencing required to go round the 
field. 

(b) The length of a rectangular field iB 3 times its breadth 
and its area is 73 acres 656J sq. yds. Find the cost of fencing 
it at 2£a. a yd. 

Ps«*C. When area is not given but can be found easily. 

57. ( a) A rectangular courtyard the sides of which are ab 

5:11 costs Rs. 144, 6a. for paving at 10a. 6p. per sq. yd., find 
the length of its sides. . , 

' 3 1 

• (6) One side of a rectangular lawn is times the other 

side. If the cost of levelling it at 6 annas per sq. yd. is 
Rs. 1764 ; find the length of the lawn. 

58. A rectangular court three times as long as it is broad 

ifc paved with 2028 stones; each 1J ft. square. Find the length 
of the court. «•!: m .:> • u .p- s 


4. 
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59. The sides of two squares contain 77 yds. 1 ft. 9 in. and 
7 yds. 2 ft. 4 in. respectively, find the side of a square whose 
area is equal to the sum of the areas of the two squares. 

|S*60. The area of a rectangular field whose breadth is 
500 yds. is 100 acres. Find the cost of cultivating it at Ks. d, 
2a. 8p. per 100 square yds. and also the cost of fencing it round 

at Rs. 2. 8a. per yd. 

tS»61. There is a sq. enclosure of 10 acres ; a man walks at 
the rate of 3 b miles an hour. How much longer will it take 
him to walk from one corner to the opposite one by proceeding 
along two sides than by going along the diagonal ? 

(Harder Questions.) (For brighter students). 

62* A boy measures the length and breadth of a rectangular 
room with what he supposes to bo a yard measure and calculates 
the area to be 180 sq. yds., but his yard measure is % inch too 
short. How many square inches is he wrong in his estimate 
of the area of the room ? 

63. A man measures the length and breadth of a rect¬ 
angular field by pacing and taxes th j length of his paces as 
30 inches. In this way he finds that the area is 6$ acres. His 
pace is really 33 inches. Find the true area. 

64. A person measures the area of a square field incorrectly, 

taking the length of a side to be 1 pole more than it is, and 
consequently makes the area to be 1 ro. 19 po. too much. 
What is the true.area of the field ? (F. V.) 

65. The cost of carpeting a room was Rs 120, but if the 
length of the room had been 3 ft. less than it was the coBt 
would have been Rs, 105. What was the length ? 

66. The expense of carpeting a room 20 ft. long was Rs. 75 
but if the breadth had been '3 ft. less than it was the expense 
would have been Rs. 60. What was the breadth of the room ? 

67. If it costs 25s. to cover the walls of a room with paper 
21 in. wide at l|d. a ^., what would it have cost if the 
paper had been an inch narrower and a farthing less per yard ? 

68. A rectangular field 10 aorea in area is 400 yards long. 
It is planted with trees in rows perpendicular to the length, one 
yard from row to row and one yd. from tree to tree in the same 
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row. If a width of a yd. all round the field remains implanted, 
find the number of trees. 

69. There is a square enclosure of 10 acres. A man walks 

at the rate of 1 miles an hour along one side, along a diagonal, 
along another side and so returns along the other diagonal to 
the starting point. How many minutes does it take him to 
walk the distance ? (F. U.) 

70. The floor of a room is 50 ft. long and 40 ft. wide. 
Find the cost of supplying it with carpet 2 ft. wide at Rs. 4, 
2a. per yd. and oil cloth 4 ft. wide at Re. 1. 4a. per yd., the 
oil cloth is to be laid along the sides and ends 5 ft. wide and 
the carpet to extend one foot over the oil cloth. 

Area of the four walls of a room. 


C 

K. 

* 

B 

Suppose a roofless room is made of thin card-board and we 
spread out its four walls by cutting along its height through 
one comer. We shall find that the four walls, spread out flat, 
will form a large rectangle (Fig. 2) whose 

Length=Perimeter of the room and Breadth=Height of 
the room. 

Thus: 

Area of the four walls=Area of rect. ABCD 


FIqI. 


LENGTH BREADTH LENGTH BREADTH 


=ABxAD 


=Perimeter x Height. (A) 

/ = (2 Length+2 Breadth) x Height. 

=2 (Length -f Breadth) X Height 

(V. Imp). 

or area of four walls =2 (L-f-B) x H. 


or Height 


Area of four walls 
2 (Length-(-Breadth) 


(V. Imp.) 
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Papering or white-washing the walls. ; 

Ex. 15. A room is 30 ft. long 25 ft. broad, and 18 ft. high 
and has four doors" each 8 ft. 6£ ft. and 2 windows each 
6J ft. by 4 ft. find the cost of papering the walls with paper 
32 in. wide at 2a. per yd. 

Area of four walls =2(30+25) X 18=1980 sp. ft. 

Area of 4 doors and= ( 4x8x + x4^Bq. ft. 

2 windows J = 208+44=252 sq. ft. 

Area to be papered=19S0—252=1728 sq. ft. 


32 

Width of the paper =32 in.= r^-ft. 

12 

Length of the paper=1728 x ^ =648 ft. 


Cost 


X 2a. =432a.=Rs. 27. Ana, 


Ex. 16. The length of a room is 32J ft. The cost of 
painting the walls at Re. 1, 14a. per sq. yd. is Rs. 308. 2a. and 
the cost of carpeting the room at Rs. 2 } 4a. per sq. yd. is Rs. 
150, 5a. Find the height of the room. 


Area of the room = 
Length = 

Breadth = 

Area of 4 walls = 


Total cost __ 
CoBt per sq. yd.~~ 
32} ft (given) 
2405x4x9 2 

16x9 X 65 

Total cost 

Cost per sq. yd. 


2405 X 4 
16x9 

=mft. 


2465 X 8 _ 

= TxT6~ x 9 6q ' ft 


= 1479 sq. ft. 


Now 2 (l+b)h =1479 
or 2(32i+18£)xA=1479 
or 102 x h =1479 


sq. yd. 


h 

Hence height 


= U79 = 29 _ 
102 2 
=14i ft. 
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l£**When ratio of sides is given. 

Ex. 5. The length of a hall is three times its breadth. The 
cost of white-washing the ceiling at 5$ d. per sq. yd. is £4,16s. 
5£d. and the cost of papering the walls at Is. 9d. per sq. yd. 
is £35. Find the height of the room. 

Total cost of white-washing the ceiling=£4, 15s. 5g d. 

1375 


288 


11 


Cost per sq. yd. =5£ d=£ 4g ^ 
f Area of the ceiling 


^ or area of the 

- 1375x480 

fl00r = 288x11 

Suppose breadth 

= 1875 sq. ft. 

=x ft. 

.*. Length 

=3x ft. 

.*. 3xXx 

= 1875 

or 3z* 

= 1875 


_ lf f =625 

or x 

= ^625=25 

/. Breadth =25 ft. ; 

Length—15 ft. 


625 

3 


sq. yds. 


« or 7 35x80 

Area of 4 walls = 354-^— ^ 


eq. yd. 


= 400 sq. yds.=3600 sq. ft. 

Now 2 (l+b)xh =3600 

or 2(75 + 25) x h =3600 

or 200 X h =3600 .*. A = 18. 

Hence height =18 ft. 

Lining an open cistern with sheet lead. 

Ex. 18. Find the cost of Uning the sides and bottomof 

an open cistern 25 ft. long, 20 ft. broad and 6 ft. 4 m. deep 
with sheet lead at Re. 1, 2a. persq. foot. 

Area of 4 sides = 2(25+20) X 6^=570 sq. ft. 

Areaofbottom=25x 20=600 so. ft. J/. 
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Total area to be lined 
Cost per sq. foot 

Cost 


=570+500 =1070 a q. ft. 
Re. 1, 2a. 

9 


= 1070x ^ =Rs. 

O 


4815 


= 1203, 12a. Ana. 

Exercise 111 

Given : Cost per square yd., per square foot etc. 

oa A 1 *. ^J nd ^b® co8 ^ °f papering the walls of a room 
fr ft. 8 in. long, 15 ft. 4 in. broad and 9 ft. 6 in. high at 5a. 
dp. per sq. foot. 

2. Find the cost of white-washing the walls of a room 

34 L 8 1D * i ong 23 ft 8 in * broad and 13 ffc - 0 in. high at 6a. 
per 100 sq. ft. 

or ft 3 , J he 9 !f^’. the br ®+ h > and the hel 'g ht of a room are 
25 ft. 7 mi , 20 ft. 5 in., and 14 ft. respectively. Its walls are 

papered at 3s 6d a aq. yd. and its ceiling painted at Is. 2d. a 
sq. ji. Uind the total coat. 

*^B. With deductions for doors, windows etc. 

, ** , Wba j ; ^ be the cost of papering a room 11 yds. 2 ft 

. y * 6 yd0 ’- 2 / fc ‘ and 12 ft * higb at 5d * P er 8 + yd- ? The room 
hasWo windows each 6 ft. by 4* ft. and two doors each sT 

fhp JL (o) A r ?° m is 28 ft - long. 20 ft. broad, 13 ft. high and 

(5) A passage 35 ft. long, 10 ft. high and 12 ft ^ a . u 

th 0 by and a w i ndow 5 ft. 6 in by 2 ft Find 

the cost of colouring the walls and ceiUing at 4Jd per sq] 

Given Co *t Per yd., per ft. etc. 

L sw~--T£r3 s tira 
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8. Find the cost of papering the walls of a room 22 ft. 
long, 18 ft. wide and 20 ft. high with a rolls of paper 21 inches 
wide at Rs. 2, 10a. per ro 11 of 12 linear yards. 

With deductions for doors and windows etc. 

9. A room 16 ft. 9 in. long, 10 ft. 3 in. broad and 11 ft. 
high has a door 7 ft. by 3 ft. and two windows each 4 ft. by 5 
ft. and a fire place 4 ft. by 3£ ft. What would be the cost of 
papering the walls of a room with paper 36 in. wide at Rs. 4, 
8a. per piece of 12 yds. ? 

Papering the walls and carpeting the floor. 

IS^IO. The paper on the walls of a room 15 ft. long, 10 ft. 9 
in. wide and 9 ft. high is £ yd. wide and worth 8^d. a yd. The 
carpet on the floor being 30 in. wide, is worth 4s. 4d. a yd. 
What was the whole expense for the paper and the carpet ? 

ISs^ll. Find the cost of papering the walls and ceiling of a 
room 19 ft. long, 16 ft. wide and 11 ft. high with paper 1 ft. 9 
in. wide costing 3s. 6d. per piece of 12 yds., a deduction of 80 
sq. ft. being made for windows etc. 

IV. A. To find the Length of the room. 

12. A rectangular room is 18 ft. 4 in. wide and 12 ft. high. 
The area of its walls is 961 sq. ft ; find its length. 

13. A room is If* ft. 3 in. broad, and 12 ft. 6 in. high. The 
cost of papering the walls with paper 25 in. wide at '4a. per yd. 
is Rs. 41. Find the length of the room. 

To find the Breadth of the room. 

14. A rectangular room is 19 ft. 2J in long and 12 ft. high. 
The area of its walls is 722 sq. ft. find its breadth. 

15. A room is 16 ft. 6 in. long and 14 ft. 8 in. high. The 
cost of papering its walls with paper 44 in. wide at la. 6p. per 
yd. is Rs. 7, 4a. Find the breadth of the room. 

f&’C To find both length and breadth. 

16. The length of a hall is 3 times its breadth, and its 

height is 20 ft. The cost of papering its walls at la. 5p. 
per sq. foot is Rs. 425. Find the length and the breadth of 

the hall. 


t f 
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l£s*D. To find height. 

Case I. When area of 4 walls, length and breadth are 
given. 

17. The area of the walls of a room 24 ft. 7 in. by 14 ft. 

5 in. is 975 6q. ft. Find the height. 

✓ 

Case II. When either length or breadth is given. 

iSr’lS- The length of a room is 21 ft. The cost of papering the 
walls at 2a. 6p. per sq. foot is Rs. 118. 2a. and the cost of car¬ 
peting the floor at Re. 1. 12a. per sq. foot is Rs. 551. 4a. Find 
the breadth and height of the room. 

IS 3 19. The cost of flooring a room 16 ft. broad at 2a. 6p. per 
sq. ft. is Rs. 50 and the cost of papering its walls at 5a. per sq. 
yd. is Rs. 35. Find the length and height of the room. 

20. Carpet 2 ft. wide at 6s. 9d. per yd. for a room 25 ft. 
4 in wide costs £ 30, 8s. and paper 1 ft. 8 in. wide at 4£d. per 
yd. for its walls costs £ 5. 5s. (no allowance to be made for doors 
or windows) What is the height of the room. 

Case 111. When both length and breadth are given. 

21. It costs £2. 5s. to paper a room 10 yds. long and & 
yds. wide with paper 1£ ft. wide at 3d. per yd., find the height 
of the room. 

Case IV. When ratio of sides is given. 

22 (a) The length of a room is treble its breadth. The cost 
of flooring at 7s 6d. per sq. yd. is £28, 2s. 6d„ and that of 
painting the four walls at 4£d. per sq. foot is also £28, 2s. 6d. 
What is the height of the room ? 

1^(6) The length of a room is twice its breadth. Its flooring 
at the rate pf 2a. per sq. yd. costs Rs. 2. 4a. and the papering 
of the walls at the rate of la. per sq. yd. costs Rs. 4, 8a. Find 
the length, breadth and height of the room. 

(c) The length of a room is three times the breadth. The 
cost of painting the 4 walls at 8a. per sq. yd is Rs. 80 and cost 
of colouring the ceiling at 4a. per sq. yd. is Rb. 18, 12a. Find 
the height of the room. 

23. The length and the breadth of a room are 5:4. The 
cost of carpeting the floor at 12a. a sq. ft. amounts to Rs. 540 
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and the cost of painting the walls at 3a. a sq. foot is Rs. 162. 
Find the dimensions of the room. 

*^V. Lining a box with metal. 

*^24. (a) A closed box measures externally 3 ft. 6 in. long, 
2 ft. 2 in. broad and 1 ft. 6 in. high and it is made of wood 1 in. 
thick ; find the cost of lining it on the inside with metal at 9a. 
per sq. foot. 

(a) Find the cost of lining an open cistern 40 ft. long, 
26 ft broad, and 5 ft. 4 in. deep with sheet lead at 13a. a 
square foot. • 

( b) A cistern 10 ft. 6 in. long by 7 ft. 6 in. wide by 3 ft. 
4 in. high is lined inside with lead 7 lbs. of which cover a 
sq. ft. Find the weight of the lead and its cost at 53s. 4d. per 
cwt. (Madras). 

Harder Questions. ( For brighter students ). 

26. A room is 21 ft. 4 in. long, 18 ft. 8 in. wide and 12 ft. 
high. The walls were papered, where necessary, with paper 21 
inches wide costing 3fd. per linear }'ard. If the cost of the 
paper was £2, is. 3d. ; find how many square feet of the walls 

did not need papering ? 

27- The area of the two side walls of a room is 546 sq. 
ft. ; and the area of the two end walls 442 sq. ft. ; find the 
dimensions of the room. 

28. The area of the floor of a room is 551 sq. ft. ; of the 
larger walls together 986 sq. ft., of the two shorter walls 
together 646 sq. ft. Find the length, breadth and height of 
the room. 

29- A room whose height is 11 ft. and length twice its 
breadth takes 143 yds. of paper 2 ft. wide for its four walls ; 
how much carpet will it require ? 

30. A room whose length is 40 ft. and breadth twice its 
height takes 256 yards of paper 2 ft. wide for its four walls ; 
find the area of the floor. 

31. The length, breadth and height of a rectangular room 
are in the ratio of 8 : 6 : 5, if each of the dimensions be increa¬ 
sed by a foot, the area of its four walls would be 1408 sq. it. 
Find the dimensions of the room. 
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32. 1120 sq. ft. of paper will just cover the walls of a 
room which is 8 ft. longer than it is wide. If the height ,is 
10 ft., what are the other dimensions ? 

33. The height of a room is $ of the sum of its length and 
breadth and the cost of papering its walls at 6p. per sq. ft. is 
Rs. 31, 4a. Find its height. 

34. The cost of carpeting a room is Rs. 72, and papering 
the walls at )a. 8p. per sq. foot is Rs. 106, 4a. The length of 
the room is 18 ft If the width hade been 4 ft. less, the cost 
of the carpet would have been Rs. 18 less. Find the ’ height of 
the room. 

35. A rectangular swimmingl tank 70 ft. by 40 ft. has a 

sloping bottom breadthwise, the depth along one longer side 
is 3 ft. and on the opposite side is 12 ft. Find the cost of 

plastering the inside of the tank at 6 annas per sq. yd. 


CHAPTER XXVIII 


Areas of Simple Geometrical Figures 

Triangles. 

To find the area of any triangle. 

(a) In terms of base and r . 

height. f A 

ABC is the given triangle. • 

Let BCDE be the rectangle on 
the same base BC and of the same 
height AF. B 

Area of rect. BCDE =BCxBE 



=BC x AF {v BE=AF 

Area of triangle ABC=J area of rect BCDE (why ?) 

area of ^ ABC=4 BCxAF=J base x height. 

Hence area of a A=i base X height. 

(b) In terms of sides. 

1. Find half the perimeter of the triangle. 

2. From this subtract each side separately. 
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Multiply ha^ the perimeter and the three remainders 
together-.* 

. V 4.' The sq. r$>t of the product will be the area of the 
triaugle. . * <^- 

f&^Thus (s—a)(8—b){8—c) where is the area of the 

triable, a, are its sides, and a=half the sum of the sides. 

A’ <v / 

v (For the £roof of the above rule consult some book on 
Geometry),' C 

^^^Right--angled triangle. 

1. Area=$ ABxAC i. e. \ basex 

altitude. ^ 

The side opposite to the right angle 

(t.e. 90°) is called the hypotenuse. 

2. Hypotenuse = v/AB 2 -}-AC* 

= Jc*+b 2 



= ^(006 side)*+(the other side) 2 . 

(Ref. Pythagoras Theorem : In a right angled triangle 
the square on the hypotenuse is equal to the sum of the squares 
on the other two sides. Thus BC*=AB 2 -{-AC 2 ). 

To find the area of an equilateral triangle- 



Hence area — —X(side) 2 - 

Quadrilaterals. (Four-sided figures) 

(a) Rectangles and squares. See Chapter XXVII. 
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Tt is a four - sided fi s ur ° whfch . *>*■ 

• ik w abcd= 

rect. DEFC (why ?) 

But area of rect. 

DEFC^DCxDE 

=ABxDE (why?) 
area of p ABCD= 4 
AB x BE=Base x Height. * 

(c) Rhombus. It is a 
parallelogram with all the four 
»des equal but no angle equal 

1- Area= base x height. 

2. Area=£ (Product 
diagonals). 

(d) Trapezium. v 

parallel. four 8 *ded figure with one pair of opposite sides 

ABCD=i BCxDfi... k, 

AABD=$ ADxBF "" W F A n 

“i-ADxDE./o\ 

+iAD^M D+AABD=iBC ^ DE 

(BC + 0 I D t r Pe2iUm ABCD =i DE _ 

Hence area of a traDeyii.^, . , , £ 

(e) An Irr 1 ^ - heIgllt X (SUm 0f II 

lateral. ** Iwegular Q“ a <W- 

AADC=J ACxi)E 
AABC=| ACxBP 

AADO+AABC a 

AexBP 

=i AC (DE-f-BF) 

ABPn a i re j-°- quadrilateral 

ofoZZl g ° nal X (8U “ 




I • 


n 
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Illustrative Examples. 

Ex. 1. The base of a triangular field is 860 yds. and 
height is 660 yds. Find the area of the field. What will 
the cost of cultivating it at Rs. 7, 5a. 4p. per acre. 


. ,,, . -d , . , . 860x660 

Area ot the neld = £ Base x height=- 2 sq. yds. 

860x660 eo 7 

= ~4840^2 acre =58— acres. 

Cost of cultivating the whole field=^-^-^Rs. 430. 


IS’F.t. 2. The sides of a triangular field* are 975, 1050, 
1125 yds. It is let at Rs. 25, 3a. 4p. per acre. Find the rent 

♦f the field. _ 

Sol. Area of the A — v'«(«—o) («— b) (•«— c) 

(975-|-1050-f* 11-5) = 1575 yds. 

8 — a= 1575—975 =600 yds. 
s —6=1575—1050 = 525 yds. 
s —c=1575 —1125=450 yds. 

Area of A = J 1575x600x525x450=472500 yds 

605 

Rent per acre=Rs. 25, 3a. 4p. = Rs. ^ 


Total rent 


_ 472500 x 605 = R 39375 

— 4840x24 9> 16 

=Rs. 2460, 15a. Ans. 


Ex. 3. The hypotenuse of a right-angled triangle is 41 ft. 
and the base is 40 It., find the per¬ 
pendicular. 

(Perpendicular)*4- (Base) 2 

=(Hypotenuse) 2 

(Perpendicular) 2 =(Hypotenuse)* 

—(Base) 1 

= (41)*—(40) 2 

= 1681-1000=81 

Perpendicular= y 81=9 ft. Ans. 

Ex. 4. The base of a triangular field is three times ^ 
height. If the cost of cultivating that field at Rs. 9, 4a. per 
acre is Rs. 34, 11a. ; find the base and height. 



cT if 
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Area of field = Total cost __R8. 34, 11a. 

cost per acre Rs. OaT 
15 

^ acre. •••(!) 

Also area of the field=£ Base x Height 

=1 x 3x height x height 


Prom (1) and (2) 


~ y (height)*... 


•( 2 ) 


-^(height)* = 
Or (height)* = 


15 

4 

15 

4 


acres. 

x ~ 3 _== 2 J acres. 


= *2 x 4840 = 12100 sq. yds. 

A Height = y 12100=110 yds 

Baee=110x3=330 yds. 

Exercise 112 

yds respectively® also tad the^rpendi’cular ff & Ih ^ 39 ' 56 
angle on the longest side. ^ P dlcular fr °m the opposite 

MtheMLofthe^d.^cXktetb^ch' 6 5 V° J 102 yds. 

water to the field at Rs. 3, 12a, 0p per acre^ 6 ® 8 f ° r su PP I y i “8 

£ JS ^bigh^cMv^t^ *1 Se¬ 
cular wall How far musuirbottorTend'h aga {f s *' a Perpendi- 
the top end 1 foot ? 1 d be P ulJ ed out to lower 

5. A ladder 25 ft. long is nlacerl ir> Q k 
a point on the wall 20 ft. above th« a j )azar so as to reach 

and placed againbt the opposite wall when tur ned 

above the ground. Find the breadth ofthe^ & P ° int 15 ft * 

an d 18 y T the Mea ° f a rh °“»us whose diagonals are 12 yds. 

^aeh equl; fo *des are 
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-7 






zw w,: rf a 


•;7. <»*•• / ip >/. 

-T • ' 

- *. > <,*>;• > >q 


The Circle. 

Measure the circumferences 
and diameters of different 
circles. You will find that the 
ratio of the circumference of a. 
circle to its diameter is constant 
viz., a little more than 3, 

m 22 

roughly —- 


This ratio is usualty de¬ 
noted by the Greek letter s 

(Pi). 

22 

Remember (a) fi 7r=or 3 1416 (correct to 4 places of 
decimals. 

(6) Circumference=diameter X v. 

(If radius is given, multiply it by 2 to get diameter). 
7r __ circumference circumference 
diameter or 2 radius 

(d) diameter=circumference -f- w. 

E*. 5. Find the circumference of a circle whose radius is 
35 ft. 



Sol. Radius=3‘ ft. Diameter=35x2=70 ft. 
Circumference=diameter x tt 

• 92 •' .• 

= 70x- -=220 ft. . 


Ex. 6. Find the radius of a oircular field whose circum¬ 
ference measures 2\ miles. 

5 • * • ' 

Circumference= — x 1760 yds. " 1 

z 

5 7 

Diameter =-^ x 1760 X-gg =1400 yds. 

.*. Radius =1400-^-2=700 yds. 

'Ex. 7. The radius of a wheel is 3) ft. Find the number 
of revolutions it will make in travelling 2§’miles. 
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Radius of the wheel = ^ ft. 

Circumference of the wheel = I x2x —=22 ft. = 22 yds 

2 7 3 J 

Distance to be travelled =2f miles= x 1760 yds. 

=4840 yds. 

No. of revolutions—4840x^=660. Ans. 

The area of a circle may be 

found practically as follows : — 

Draw a circle of any radius 
on a piece of paper. Divide it 

’ 1 ■ • 

into 16 or more equal sectors, cut 


these out and arrange them 
shown below:— 


as 




Thus we find that a rectangle is formed. / 

Area of the above circle is equal to the area of rect ARPn 
We know that area of rect. =L x B ABCD. 

u,._ =ABxAD 

at!^rect CU ARrn Ce i arid AD r radiuS of the ^ 

H area °1 rect. ABCD=J circumference x radius 

Hence area of a circlecircumference x 

=£ X 2 r7r x r 


=■» rr* 


lOSjl!; Tak6 tI>e 8qUare of the radius and multiply it by 
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Given :—The area of a circle. Reqd : The radius. 


7 rr*— area 


r*= 


area 


or 


-V 


area 

7r 


^s^Rule. Divide the area by v and find the aq. root of the 
result. (V. Imp.) 

Ex. 8. Find the weight of a circular plate 12 ft. in dia- 
mater weighing lj lb. to a sq. ft. 

22 

Area of the plate=r xrxir=6x6 x y 


Weight of 1 sq. ft.= 1 J lb. = - 

* 4 


lb. 


99 7 

Weight of the plate=6x6 x^x~r =198 lbB. 

7 4 


;. 9. The circumference of a circular garden is 1452 yds. 
Find its area. A road of 7 yards width runs outside the garden 
all round it. Calculate the area of this road and find the cost 
of gravelling the road at Rs. 6, 4a. per 100 sq. yds. 

Sol. Circumference=1452 yds. 


• • 


Area 

yards 


Diameter=1452 x — 

22 

=462 yds. 

„ 462 

Radius —~ 2 ~ 

= 231 yards 

Area of the garden 

22 

= 231 X 231 X ^ sq. yds 


= 167706 yds. 

Radius of the biggar circle 

=(231-f7) yds.=238 yds. 
. . _ 22 


• • 



Area of the road =(178024—167706) sq. yards. 

=10318 sq. yds. 
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pi t> 10318 25 ^ 

CoBt=Rs. x -p=Rs. 644, 14a. 


Arc of a circle. 


Arc of a sector of l°=^^x circumference. 
» »> circumference. 


. I v ? uIe * -Divide the circumference by 360 and multiply by 
the No. of degrees of the angle at the centre. 

Area of the sector* 

Area of a sector of 1° = —-xarea of the circle. 


9 } 


99 


360 x area fc k® circle. 


• j R ? Ie o D P 1Vlde the area of the 
arde by 360 and multiply by the 

No of degree of the angle at the 

centre. 

Area of Segment- 

Thau'S* ° f ae «“ 6nt =Sector- 

OACB-AoIb' 38 ®- ACB = Seot - 

radios 7ft. faTwhe h n the anS 11°^ t ° f • * ° irole whoso 
the angle at the centre is 90° g h centre 13 60 • < 6 ) when 

Sol. Area of a seotor of 60°= 60 _* arp „ , . . 

360 ^ area °f circle. 

60 22 
~360 X7x7x 7 8q * ft * 

=25g sq.ft. Ana. 

Area of a sector of gQ.^90 .22 



360 


X7x7x y=38§ sq.ft. An*, 
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exercise 113 


I. Circumference. 

Note. Take tt= y , 

1. Find the circumference of circles whose radii are : 

(a) 14 ft. (6) 210 yds. (c) 13 yds. 1 ft. 10 in. 

2. Find the radii of circles whose circumferences are : 

(a) 100 in. (b) 1210 yds. (c) 1 mile 110 yds. 

, * How ^ ar . a I ,erson has gone on a bicycle when bicycle 
wneel 33 in. in diameter has made 4200 revolutions ? 

4. The radius of a certain wheel is 21 inches ; how many 
revolutions will it make in going 20 miles ? 

. P" Find the speed of the train in miles per hour, if the 
driving wheel of a locomotive engine makes 70 revolutions in 
1 minute. 

1^6. If the fore-wheel of a carriage is 9 ft. and the hind- 
wheel is 10 ft. in circumference, how far will the carriage have 
gone when the fore-wheel has made 528 revoultions more than 
the hind-wheel ? 

7. How many times must a person run round a circular 
track whose radius is 35 yds. to cover one mile ? 

8 . Find the cost of fencing a circular field of 210 yds. 
radius at Rs. 3, 12a. per 100 yds. 

9. A carriage wheel makes 330 revolutions in going over 
a distance of 1 mile, find its diameter correct to the tenth part 
of an inch (7r=3*14lG). 

II. Difference. 

10. The difference between the circumference, and 
diameter of a circle is 120 yds. Fiud the radius of the circle. 

11. The difference between the circumference and radius 
of a circle is 111 yds. Find the diameter of the circle. 

12. A circular path runs round a circular garden. If the 
difference between the circumference of the outer circle and 
the inner circle is 14§ yds. find the width of the path. 
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m 

13 

are:— 

14. 


yds. 


15. 


Areas of circles. 

22 

Taking tt= find the areas of circles whose radii 

{a) 35 yds. (6) 12 ft. 10 in. 

Taking 7 t= 3*1416 find the areas of circles when 
(a) diameter=15 ft. (6) radius=200 yds. 

Find the area of a circle whose circumference is 660 


Paths. 


A circular park of 250 ft. diameter has a marginal walk 
5 ft. all round on the inside of it. Find the area of the walk. 

A path 6 ft. wide runs round a circular grassy plot 


5 

whose circumference is 125-y yds. Find (i) the area of the 

path (•*) the cost of gravelling the path at 2a. per sq. yd. (*n) 
the cost of turfing the plot at la. 9p. per sq. yd. 

To find radios. 

18. If the area of a circle is 113— sq. yds. find its radius. 

19. Find the radius of the circle whose area is equal to 

the sum of the areas of two circles whose radii are 40 yds. and 
9 yds. 

ISf*20. The cost of turfing a uniform circular road round a 
circular garden at 4a. per sq. yd. is Rs. 346, 8a. and the area of 
the garden is 2464 sq. yds. Find the breadth of the circular road 

K^IV. When a horse or a donkey is tethered. 

*~T?1- (°) Ahorse is placed inside a rectangular enclosure 

30 ft. by 24 ft. and is tethered to one corner by a rope 14 ft. 
long. Over what area can it graze ? 

(6) If the horse is outside the enclosure and is tethered to 
the corner by the same rope, over what area can it graze ? 

borse is tethered in the middle of a large field. 
What to the nearest inch should be the length of the smallest 

land ° rder that he 8hoald be able t0 & raze over an acre of 
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ISs 3 ’23. A rectangular field is J J acres in area and its length is 
twice its breadth. A horse is tied by a cord to the middle 
point of one of the longer sides and can graze over half the 
field. Find the length of the cord correct to the length of yd. 

24. The area of a rectangular field is — acres and its 

5 

length is double its breadth. Determine the lengths of its sides 
approximately. If a pony is tethered to the middle point of 
one of the longer sides, find the length of the tether in yds. 
(correct to tenth of a yd.) in order that he mav graze over 
half the field. 


V. Miscellaneous Questions. 

*^25. How many yards of lace would you buy for your sister 
who wants to edge a circular table cloth whose greatest width 
is 78 inch. Allow an extra yd. for fullness. 

K^*26. Find the cost of fencing a circular field with a maxi¬ 
mum length of 98 yds. at the rate of 3a. 3p. per ft. and also 
find the income if the field were let at 2a. per sq. yd. 

27- A square piece of ground ABCD is of area 24 acres. 
It is to be crossed by two paths along the diagonals AC, BD. 
Each path is to be 2| yds. wide with its centre line along the 
diagonal. Find to the nearest rupee the cost of making, and 
paving the paths at Rs. 3 per sq. yd. 

28. The circumference of a circle being equal to 3 y times 

its diameter, find the diameter of an engine wheel which makes 
three revolutions a second when the engine is moving at 40 
miles an hour ? 


29- One revolution of the pedal crank drives a bicycle a 
distance equal to the circumference of a circle of 70 in. 
diameter. How many revolutions does the crank make in 
travelling 1 mile ? If the wheels are 28 in. in diameter how 

/ 22\ 

often do they revolve in the same distance 


30. The racing track is bounded by two concentric circles. 
If the outer boundary is 150 yds. and the area of the track is 
14 acres, find to the nearest foot the breadth of the track. 
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CHAPTER XXIX 

Measurement of Volume 

Cube and Cuboid. 

1. Anything which occupies space is called a solid. 
Thus a book, the water in a tank, the air mside a football are 
solids in the geometrical sense. 

2. A rectangular solid has six rectangular faces. A 
cube is a particular form of rectangular solid whose all faces 
are equal squares. It is worth remembering that length, 
breadth, and height of a cube are all equal. Each bounding 
line of a face iB called an edge. 

3. If each of the six faces is a rectangle the figure is 
called a cuboid. A cuboid is also called rectangular parallelo- 
piped because its opposite faces are equal rectangles and 
parallel. A brick, a book are cuboids. 

4. A cubic unit (i.e., cubic inch, cubic foot, etc.) is a 
cube each of whose edges is one unit (i t. inch, foot, etc.) 
of length, 

5. The volume of a body is the amount of space included 
within its bounding lines. It is measured by the number of 
oubio units li e. c. in., c. ft. etc.) which it contains. It is 
sometimes called its capacity or cubical contents. 

6.. To find the volume of a cuboid whose length, breadth 
and height are given. 

Let the annexed figure 
represent a cuboid of which 
the length AB is 4 cm., breadth 
BC is 3 cm. and thickness AD 
is 2 cm. Divide AB, BC, AD 
into 4, 3, 2 equal parts respec¬ 
tively and through the points 
of division draw planes parallel 
to the sides. 

Then the solid will be divided into number of equal cubes 
each of which is one cubic centimetre; and since there are two 
layers, in each of which there are 4 X 3 oubes we see that there 
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are 4x3+4 x 3 or 24 cubes altogether, and the solid therefore 

contains 4x3x2 cu. cm. 

.*• Volume of the cuboid=4 x 3 x 2 cu. cm. 

I^Hence the volume of a cuboid is found by multiplying 
together its three dimensions. 

Hence the volume of a cuboid=Length X Breadth x Height. 

Or briefly V=LxBxH .(1) 

7. In the case of a cube we know that L=B=H 
Volume of a cube — LxLxL=L* 

ISs^Hence Volume of a cube=(edge) 3 

8- Cubic Units. 

(a) A cubic foot measures 12 inches each wav (i. 
Length=Breadth=Thickness = 12 in.) 

.-. Its Volume=12x 12 x 12 c. in. 

= 1728 c. in. 

fc^Hence 1 cubic foot =1728 c. in. 

Similarly a cubic yard=3x3x3 c. ft.=27 c. f. 

•S**. 1 cubic yard=27 c. ft. 

9. (a) Diagonal of a cuboid. 

= v/(Length) 2 (Breadth7 2 +(Height) 9 
It can be proved with the help of a Pythagoras Theorem. 

(b ) Diagonal of a cube = V (edge) 2 -t-(edge) a +(edge) 9 

=V 3 (edge) a =edge /3 

IS* (c) The length of the longest pole that can be placed in 
a room - v/J*+' 

10. To find the surface of a cuboid. 

Here it is worthwhile to recall that a cuboid has six rectan¬ 
gular faces and the opposite faces are equal. 

Area of the top and the bottom rect. = 2x lx b=2lb. 

Area of the two lengthwise faces=2 X l X h=2lh 

Area oi the two lengthwise faces=2x b xh=2bh 
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IS* • Whole surface of a cuboid = 216+2^-4-26^ 

= 2(lb + lh+bh). 

' As a cube has six square faces. 

Surface of a cube=6 x (edge) 3 . 

Volume and^surface of a cuboid. 

Ex. 1. Find the volume and surface of a cuboid whose 
dimensions are 6 ft., 5 ft. and $ ft. 

Volume=6x5x| = 10 cubic ft An#. 

Surface=2 (lb + Ik -J * 6 h) 

=2(6x5-f-6xi+5x=67J eq. ft. Ans. 

Weight of water in tons. 

• Ex. 2. A rectangular tank measuring internally 35 ft. 
in length, 16 ft. in breadth and 12 ft. in depth, is full of 
water. Find the weight of water in tons. (I cub. ft. of water 
=62J lbs.) 

Volume of water=35 x 16 x 12 cub. ft. 

Weight of water=35 X 16 x 12 x ~ lbs. 

u 

35x16x12x125 , 

20x4x28x2 tons - 187 i tons. 

Volume and surface of a cube. 

Ex. 3. Find the volume and surface of a cube whose edffe 
is 5 ft. 6 


*'■' Volume=5x 5x5=125 cub. ft. 

Surface=6 X (5) 2 =150 sq. ft. 

Ex. 4. The surface of a cubfe is 731 sq. ft. 
volume. 4 • 


6 (edge) 2 = 


7 «i 147 

7d*=- 2 - sq, ft. 


(edge) 8 = 


147 1 49 . 

T X T= 4 8 q-ft- 

edge='\/ft. 


Find its 


t 

- .*. Volume = 




oub. 


ft.=42 


8 


oub. ft. 
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No. of bricks. 

Ex. 5. How many bricks each 9" long and 5" broad and 
3" thick will be required to build a wall 27 ft. long 5 ft. high 
and 1 ft. thick. 


Volume of the wall=27x5xl cub. ft. 

9x5x3 


Volume of one brick 
Reqd. No. of bricks 


12xl2xl2 Cubft - 
27x5x1 x 12xl2x 12 
9x5x3 


= 1728. Ana. 


Weight and capacity of a closed box. 

tSS“Ex. 6. A closed wooden box measures externally 3 ft. long, 
1 ft. 8 in. broad and 10 in high, if the thickness of wood is f 
in., find ( x ) the capacity of the box and («) its weight if 243 e. 
in. of wood = 2|srs. 

Internal dimensions are 35 in., 19 in., 9 in. 

Capacity of the box=35x 19x9=5985 c. in. 

Volume of wood=External Volume—Internal Volume 

=(36 x 20 x 10-35 x 19 x 9) c. in. 
=(7200-5985) c. in. = 1215 c. in. 

Weight in srs. = ~243 x 4’" = 13 ** An *‘ 


Rainfall on a given area. 

Ex. 7. The annual rainfall at a place is 56 in. 
weight in tons of the annual rainfall there on an acre 
supposing that a cubic foot of water weighs 10U0 oz. 


Find the 
of land. 


Area of land=4840 x 9 X 144 sq. in. 


Volume of rainfall= 


4840x9x144x56 


cub. ft. 


Weight of water = 


1728 

4840 x 9 x 144 x 56 1000 


1728 


16 x 2240 


tons. 


45375 7 

= — tons=5671 — tons. 

8 8 

Thickness of a gold leaf. 

Ex. 8. A cubic foot of gold is extended by hammering 
so as to cover an area of 4 acres ; find the thickness of the 
gold in decimals of an inch correct to the first, two significant 
figures. 
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1 cub. ft.=1728 cub. in. 

4 acres =4 x 4840 x 9x144 sq. in. 

thickness of gold- — 

= X4H20= 000069 - 

The longest rod in a room. 

Ex. 9. Find the length of the longest rod that can be 
placed in a room 35 ft. long, 20 ft. broad, and 15 ft. t high. 

Length of the longest rod= y(35) a +(20) a +(15) > 

= •/1225+400+225 
—1^1850 ft*=43*01 ft. approxi¬ 
mately. 

harder examples. 

To find thickness of the bottom. 

■ft q A oistern containing 918£ gaUons measures exter- 

U n thick 9 w' b /tt ft .V by 2 ftl 6 * in ’ : the 8ides being 

the bOWOm 8UPP08ing 1 C - 

Internal volume of the cistem=918£-f-6i = 147 c ft ' 
Internal length=10 ft. 9 in.—2x11 in.=10* ft 
„ Breadth=6 ft. 3 in.-2 x 1* in.=6 ft 

Internal height=^- Iume - U7 _ 

LxB ~"10£x6 


147x2 


Y 

ft.=2ft. 4 in. 


t> ~21xb 

But external height=2 ft. 6£ in. 

thickness of the bottom=2 ft. 6| in.-2 ft. 4 in 

Volume of water passing a ferry. 

-feuaTHS’* — > TiSS 

Length=1*109 miles= 1*109 x 1760x3 x 12 in 
Width =20 yd B .=20x 3 x 12 in. 
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Depth =6 ft.=6x12 in. 

Volume of water that passes in 1 hr. = 

1-109x 1760x3x12x20x3x12x6x12 c. in. 
No. of gallons of water^) 1*109 x 1760 X 36 x 20 X 36 x6 x 12 
passing in one minute J ~ 277^x60 

=218972-16 Ans. 


To find area of planking. 

Ex. 12. A closed box is made of wood 1| in. thick ; if the 
external dimensions be 3 ft. 9 in., 2 ft. 6 in. 1 ft. 9 in.; find the 
area of planking used in making the box. 


External volume=3Jx2£ x 1| c. 



Internal length = 
,, breadth = 
„ height = 

Internal volume= 


3 ft. 9 in. —3 in.=3£ ft. 

2 ft. 6 in. —3 in.=2£ ft. 

1 ft. 9 in.—3 in =1J ft. 

7 9 

2 

025 __1 89 _147 

32 16 ” 32 

147 . ... 147 8 


X~4 X 


3 189 n ft 

2 = 16 C ’ ft - 


Uto lOV I f 

Volume of wood = —“ 1 * ““oo c - 


Area of planking c ' ^ n '~ 32 X T 8< ** 


=36J sq. ft. 

Ex. 13- A rectangular cistern 10 ft. by 6 ft. by 3 ft. con¬ 
tains 150 cubic fo. of water. What is the least number of bricks 
of 9 in. by 4 in. by 3 in that must be thrown in the cistern to 
make the water rise to the top, a brick being found to absorb 
water to the extent of 1 of its volume. 

Capacity of the cistern= 10x6x3 c. ft.=180 c. ft. 

Volume of water in the cistern=150 c. ft. 

the volume of the bricks if they absorbed no water 

would be (180—150) or 30 c. ft. 

But each brick absorbs \ of its own volume. • 

... Volume of bricks thrown in must be 4 of 30 o. ft. 
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Volume of each brick 


9 4 3 - 

12 X 12 X 12 C ' ft ' 


Reqd. No. bricks=^ X 12 ^l 2 


2x9x 4x3 Ans - 

Exercise 114. 

I* Volume and Surface of cube. 

I. Find the volume and surface of a cube whose edge 

measures 25 yards. ® 

cube^' 2 ' What DUmber of 3 inch cubes 0411 b e cut from 1 foot 
3. The surface of a cube is 9g sq. ft. Find its volume. 

II. Volume and surface of a cuboid. 

A. 4. Find the volume and surface of a cuboid whnsn 

dimensions are 7, 8, 9 inches. 039 

.... , How ma “y cubic yards of masonry are there in a wall 
36 yds. long, 14 ft. high and 1 ft. 9 in. thick ? 

B. Cost. 

6. lind the cost of building a wall 60 ft Iona iqi 
thick and 11 ft. high at Rs. 35 per 100 c. ft. g 13 * ** 

A t ] le C0Sb ° f excavatin g a ditch 1800 ft. long 7 ft 

yards?nd 5 ^ &t thc r3te ° f every nine^cubm 

C. Weight. 

• * .W * piece of squared timber is 9 yds. long 2 ft both 

in width and thickness. What is its weight at the rate of 
seers per cubic foot ? 6 ate ot 26 

:S:;S . 1 tti »*«* - •>»«. *S 

KU'SHr 5 SL'^SS 

stessiSi&tf- or —■* 
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III. No. of bricks, boxes etc. 

£22r8. (a) How many bricks will you require if you wish to 

build a wall 20 yds. long, 12 ft. high and 18 inches thick, each 
brick being 9 in. long, 4£ in. wide and 3 in. thick ? 

IS*(6) Find the number of bricks required to build a wall 26 
yds. long, 7 ft. 8 in. high, and 14 in. thick, each brick and 
mortar being 91 in. long, 4 6 in. broad and 3 2 in. deep. 

iSr 9. Two thousand packets each 4 in. long, 3 in. broad, and 

3 in. deep are required to be packed in a box of which the inside 
dimensions are 4 ft. 3 in. in length, 3 ft. 4 in. in breadth and 
2 ft. 6 in. in depth. How many must be left out ? 

I^5"10. A tank 72 yds. long, 50 yds. broad and 11 ft. deep is 
full of water ; how many times should each of 16 water carts 
length 5 ft., breadth 5 ft. depth 27 in. be filled from the tank 
before the water in it falls 6 inches ? 

Kisr’lV. Boxes (With or without lids.) 

A. When external dimensions are given- 

11. The external dimensions of a box (with a lid) are as 
follows length 2 ft., breadth H ft., height 1 ft. How many 
cubic inches of axr are there in it, if the walls of the box are 1J 
in. thick ? 

1^12. A wooden box 3 ft. 8 in. long, 2 ft. 3 in. high, and 2 ft. 

4 in. wide is made of board one inch thick. Find the quantity 
of wood used and the cubical contents of the box. 

IS 3 '13. (a) An iron chest 5 ft. long 3 ft. broad, 2 ft. 5 in. high 

is made with sheet iron one inch thick. Find the inside capacity 
of the chest and the weight of the chest, if one c. ft. of iron 
weighs 6 maunds. 

A box (without a lid) made of wood an inch thick 
measures on the outside 30 in. long, 21 in. wide and 16 in. deep. 
Find the cubic contents of the interior and the coBt of painting 
the outside at 7d. per sq foot. 

1^15. A box is externally 3 ft. long, 2 ft. broad and 1£ ft. 
high This box is made of planks 1 in. thick. How many sq. 
ft. of planks are used in the box and what is the price ot the 
planks at Rs. 3 per cubic foot ? 
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B. When internal dimensions are given. 

lfi. A closed box is made of an inch plank. Its internal 
dimensions are 3 ft. 4 in., 2 ft. 10 in. and 2 ft. 4 in. Find the 
quantity of wood used and the external volume of the box. 

KS*17. A closed rectangular tank whose internal dimensions 
are 3 ft. 8 in. in breadth, 5 ft. 3 in. in length and 2 ft. 8 in. 
in height is made of metal plate £ in. thick. Find the cost 
of the metal used in making the tank if 1 c. foot of metal costs 
Rs. 21. 


18. The sides of an open box are £ in. thick, and the bottom 
is 1\ in. thick ; if the internal length breadth, and depth are 
respectively 17 in., 12 in. and 9 in., find the capacity of the box 
and the quantity of material used in its construction. 


V. Rainfall. 


19. (a) If a cubic foot of water weighs 1000 
weight of water will fall on an acre of ground during 
of an inch ? 6 


oz., what 
a rainfall 


*S-20. The annual rainfall at a place is 24 in. Find the weight 
in tons and volume in gallons of the annual rainfall there on 
an acre of land taking the weight of water to be 1000 oz. to the 
cubic ft. and a gallon to weigh 10 lbs. 


VI. To find length, breadth, or depth. 

21. A tank contains 27000 c. ft. of water, if the length and 
breadth are 45 ft. and 30 ft. respectively, find the depth. 

1^22. A cistern contains 243 j o. ft. of water. Find the length 

of the side of a second cistern 4 ft. 4 in. deep with a square 
base which contains 4 times as much water as the first. 


23. A passenger on a steamship is allowed 40 o. ft. free for 
baggage. A man has a rectangular box made of this volume 

If the height of the box is 2 ft. 3 in. and the base of the box is 
a square, find the length of the side of the base. (Give vour 
answer in feet correct to two places of decimals.) ^ 


2 L A r ?u Cam “ 12 i ft ‘ long and 1 ffc - 9 in * ^iok. What is its 
breadth if the cost at Re. 1, 8a. per oubio foot be Rs. 87, 8a ? 
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B. To find area. 

25. Two rooms contain equal quantities of air. The area 
of the floor of one of then, is 340 sq. ft. and its height 12 ft. 
Find the area of the floor of the second, whose height is 17 ft. 

C. To find depth. 

1^*26. The rainfall of a flat rcof 20 ft. li ng, 12 ft. wide is 
collected in a covered rectangular cistern 5 ft. long, 4 ft. wide 
and 3 ft. deep, what depth of water will be It. und in the cistern 
after a fall of 2 inches of rain ? 

27. A rectangular swimming bath is CO ft. long and 40 ft. 
broad, it can be tilled by a supply pipe in 5 days, but if 6000 
c. ft. of water be iirst thrown in, the rest can be filled in 3 days 
and 18 hrs. Find the depth of the bath. (Calcutta) 

VII. Covering the path with gravel or building the walls. 

KS^28. A path 8 ft. wide has been constructed all along but 
inside a rectangular park which is 100 ft. long and 80 ft. wide. 
The path is covered with gravel 3 in., deep. Find the cost of the 
gravel at Rs. 12, 8a. per 100 cubic feet. 

ris*29 A path 12 ft. wide has been constructed just outside a 
square park, whose area is 22£ acres. The path is covered with 
gravel to a depth of 3 inches. Find the cost of this gravel at 
Rs. 25 per 100 cubic feet. 

K~sr”30. Find the cost of making a road half a mile long, 36 ft. 
wide ; the soil being first excavated to a depth of one ft. at 
a cost of Is. per cubic yard rubble being then laid in 9 
inches deep at a cost of Is. 6d. per cubic yard and 3 inches of 
gravel at 3s. 3d. per cubic yd. being laid on the top, and the 
whole consolidated by a steam-roller at a cost of 2d. per sq. yd. 

tS*31. Find the cost of building the walls of a rectangular 
room 20 ft. long, 16 ft. broad, and 10 ft. high, with a door 7 ft. 
by 4 ft., and a window 5 ft. by 3 ft. at 2k a. per cubic foot, the 

walls being 2 ft. thick. 

VIII. Thickness of gold leaf. 

KS 3 '32. A cubic foot of gold is extended by hammering so as 
to cover an area of six acres, find the thickness of the gold in 
decimals of an inch correct to the first two significant figures. 

IS-IX. Running water. 
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A To find the volume or weight of water discharged in 
the given time. 

3^33. A river 560 ft. wide, and 30 ft. deep is flowing at the 
rate of 3 miles an hour, find how many tons of water run into 
the sea per minute supposing cubic foot of water weighs 62 J lbs. 

34. Water flows out of a tap of 1 inch internal diameter 
with a velocity of 2 ft. per second. Find to the nearest tenth 
of a gallon the number of gallons discharged during the interval 

22 \ 

of 14 minutes. (Assume the 1 c. ft.=50 pints, and ^ . j 

B To find the time taken to fill (or empty) the cistern- 

13*35. (a) A rectangular cistern is 12 ft. by 8 ft. by 6 ft. 

Water flows into it through a rectangular pipe whose mouth is 
2 in. by 1^ in. If the water is flowing with a velocity of 6 ft. 
per second, in what time will the cistern be full ? 

(6) The contents of a reservoir of a square bottom are let 
out through a rectangular hole 4 in. by o in. If an edge of the 
bottom be 9 ft. and height 6$ ft. and water flows at the rate of 
1£ ft. per second, how long will it take to discharge the contents. 

C. To find the speed of water etc. 

36. (a) A tank is 300 yds. long and 150 yds. broad ; with 
what velocity per second must water flow into it through an 
aperture 2 ft. broad and ft. deep that the level may be raised 
1 ft. in 9 hours ! 

37 A room-24 ft. long 20 ft. wide and 14 ft. high is venti¬ 
lated by a rectangular opening 16 in. by 10 in. At what rate 
perninute must the air pass through the opening that £ of 
the air in the room may be changed every hour ? 

X. Taking the cube root. 

38. Three cubes of metal whose edges are 3, 4 and 5 inches 
respectively are melted and formed into a single cube. If there 
be no waste in the process, find the edge ,of the new cube. 

IX Miscellaneous Questions (Hardar) 

39. ^ A cistern in the form of a rectangular parallelopiped, 
whose base is 2 ft. 6 in. long and 1 ft. 4 in. broad is partly filled 
\*ith water. If a rectangular block of metal 1 ft. 6 in. long, 
1 ft. broad and 10 in. thick is wholly immersed in the water : 
through what height will the water level be raised ? 
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40. A swimming bath is 96 ft. long and 43 ft. broad ; when 
a number of men dive into the bath, the height of the water 
rises by half an inch. If the average amount of water displaced 
by each man be 2 c. ft., how many men are there in the bath ? 

41. A rectangular tank is 66 ft. 8 in. long and 27 ft. deep. 
If 2000 c. ft. of water be drawn off the tank, the level of the 
water in the tank goes down 3 ft. How many c. ft. of water can 
the tank hold ? 

42. A rectangular cistern 10J ft. in length, 6| ft. in 
breadth, and 3| ft. in depth, contains 140£ c. ft. of water. What 
is the least number of bricks, each 9 inches long bv in. wide 
by 3 inches thick that must be thrown into the cistern to make 
the water rise to the top, a brick being found to absorb water 
to the extent of one fifth of its volume ? 

43. A schoolroom is 36 ft. long, 20 ft. broad and 10£ feet 
high. How many children will it accommodate allowing 16 sq. 
ft. of floor for each ; and how many cubic ft. of space will there 
be for each ? 

44. A schoolroom is to be built to accommodate 72 children 
so as to allow 8 sq. ft. of floor and 84 c. ft. of space for each 
child ; if the room be 32 ft. long, what must be its breadth and 
height ? 

45. A swimming tank is 100 ft. loDg and 50 ft. wide. At 
one end the. water is 3 ft deep, and at the other end 7 ft. deep. The 
side walls of the tank are vertical and the floor of the tank is 
a plane which slopes down uniformly from one end to the other. 
Find the number of gallons of water in the tank, given that one 
gallon of water weighs 10 lbs. and 1 c. ft. of water weighs 
1000 ounces. 

46. If the price of bricks depends upon their magnitude and 
if 100 bricks of which the length, breadth and thickness are 16, 

8 and 10 inches respectively, cost Rs. 2, 9a., what will be the 
price of 921600 bricks which are one-fourth less in every dimen¬ 
sion ? 

47. The average width and depth of a river are £40 yds. 
and 6 ft. respectively, the average rate of flow is 3 miles per 
hour and the amount of sediment per cu ic foot of water dis¬ 
charged is 1J cubic inches. Find the amount of sediment de- 
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posited annually and the depth of the deposit, supposing it 
spread uniformly (». e., the same depth throughout) over an area 
of 146 sq miles. 

48 The extern^ length, breadth and height of a wooden 
box are 18, 10 and 6 in. respectively and the thickness of the 
wood is half an inch, when the box is empty it weighs 15 lbs., 
and when filled with sand 100 lbs. Compare the weights of 
equal bulks of sand and wood. (Calcutta). 

49. Water flowing at the rate of 6 ft. per second through 
a pipe, the area of whose section is 1 sq ft. will fill a certain 
tank in 2 hrs. The tank is empty at the beginning of the 
monsoon and receives all the rain that falls on an area of an 
acre. Find the depth of rain in inches which must fall in order 
to fill the tank. 

5b A uall 7 ft. high and 1 ft. 6 in. thick is built surround- 
ing the outside of a court 19 yds. square. Find the cost of that 
wall at 4a. per c. ft. if there be a gate 6 ft wide on each side. 

51. A cubical cistern, open at the top, costs 15 guineas 
to line with lead at Is. 9d. per sq. foot. How many cubic ft. 
will it contain ? 

BS*52. A field is 340 ft. long and 40 ft. broad, and a tank 
40 ft. long, 20 ft, broad and 8 ft. deep is dug in the field, and 
the earth taken out of it is spread evenly over the field. How 
mu: h is the level of the field raised ? 


53. A farmer wishing to raise the level of his field which 
is 690 yds. long and 450 yds. broad by 2 ft., digs a moat round 
it 15 yds. broad in every part. If the depth of the moat is uni¬ 
form how deep must it be in order that he may have soil 
sufficient for his purpose ? 


KS"54. A piece of land is 1000 yds. long and 225 yds. wide. 
To what depth should it be dug to enable us to make an embank - 


mtnt 2250000 c. ft. with the dug-out earth if the 

by of its volume in digging ? 


earth increases 
(V. Imp.) 


55. A stream of water 8 yds. broad at the surface and 6 
yds. at the bottom and 2 yds. deep Aowb at the rate of U miles 
an hour into a tank 220 yds. long. 56 yds. broad which holds 
74250 tons of water. Find the depth of the tank and the time 
in whioh it will be filled, a cubic foot of water weighing 1000 oz 
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PRISM 

A right prism is a solid bounded by plane faces, of which 

,? ® al . ed ends are congruent parallel figures, and the others 
called side faces are rectangles. 

The annexed figure is a right 
prism 

Here the two faces ABCDE, 

LMNOP are the ends. They 
are equal to each other in all 
respects. 

Ihe ends of this prism are 
pentagons, but the ends may be 
triangles, quadrilaterals etc. 

(fl) If the ends are triangles, 
it is called a triangular prism, if 

hexagons, a hexagonal prism and 
so on 

(*0 The end on which a prism 
stands is called its base. 

To find the lateral surface 

(Examine the above figure closely.) 

all the faces of the prism are rectangles, 

the lateral surface rect. ABML+rect. BCNM 

= + rect. CDON etc. 

=AB x H=BCx H + CDxH + etc. 
(where H is the height) 

= (AB + BC+CD +.) H 

= Perimeter of the base x height. 

To find the volume of a right prism. 

The solid may be considered as composed of number of 
slices, each equal to the area of the base, and each having the 
same height. Let the area of the base of each slice be x sq. 
units and height equal to 1 unit and the height of the whole solid 
equal to ft units. Therefore volume of each slice=.c x 1 cubic 
units. But the whole solid consists of ft slices. 

Volume of the prism=£X ft cubic units. 



of a right prism. 
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Hence vo ume of the prism=Area of base x height of 
prism. 

Ex. 1. Find the volume of a right prism whose height is 
16 yds. and the base is a square whose side is 25 yds. 

Volume=area of the base x height 

= (25 X25)x 16 c. yds.= 1000 c. yds. 

Ex. 2. Find the area of the lateral surface of a right prism 
whose height is 40 inches and base is a regular hexagon with side 
15 inches. 

Lateral surface = Perimeter of the base x height 

=(15x6)x40 sq. in. 

=3600 sq. in. 

Exercise 115. 

1. The area of the base of a right prism is 441 sq. ft. and 
its height is 40 ft. Find the volume. 

2. Find the volume of a triangular prism, the sides of the 
base being 25, 39, 56 inches and the height 15 inches. 

3. The base of a right prism is a 
square whose side is 19 ft. and height 20 
ft. Find the volume of the prism. 

4. The base of a right prism is a tra¬ 
pezium whose parallel sides are 24 cm. 
and 16 cm. and the distance between them 
is 7 cm. If the height of the prism is 20 
cm. find its volume. 

5. The base of a right prism 8 ft. 
high is an equilateral triangle. Find its 
volume and the area of its faces. 

CYLINDER 

A right circular cylinder is a solid 
described by the revolution of a rectangle 
about one of its sides, which is kept fixed 

Suppose the rectangle A BCD revolves about the side AB 
which remains fixed. By the revolution of this rectangle, a 
solid, as shown in this figure, will be generated or produced. 
This is called a right circular cylinder. In this figure 
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1 . 

2 . 


ends. 


AB is called the axis of the cylinder. 

The circles described by AD and BC, are called the 


stand’; i° n . cylinder may be supposed to 

stand is called the base. 

cylinder CD ^ revolution ? enera tes the surface of the 
cylinder ^ length ° f the axis AB is ca,led the height of the 


To find the volume of a cylinder. 

If in a right prism the base be a regular polygon and if the 
number of sides be increased indefinitely the base would become 

a circle. Hence a cylinder is a special form of a prism. It 

may be considered as a “round prism having a circle at each 
ot its equal and parallel ends ” 


Thus we conclude that the volume of a cylinder can be 
*ound just as we find the volume of a right prism. 

IS^Hence volume of cylinder = (area of the base) X height 

=7rr 2 xh 


To find the curved surface of a cylinder. 



Let a hollow cylinder of cardboard be cut along any 
straight line parallel to the axis and spread out. You will find 
that it assumes the form of a rectangle as shown in fig. 2. The 
circumference of the end of the cylinder becomes the length 
of the rectangle, and the height of the cylinder becomes the 
breadth of the rectangle. 
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IS* Curved surface=circumference X height 

= 2r x v x h 

Total surface of a cylinder =curved surface-)-area 


of two 
ends. 


= 2r7rA + 2r*7r 

=2r7r(/t-f r) 


Volume and surface of a cylinder. 

Ex. 3. Find the volume and curved surface of a cylinder 
which has a height of 11 ft. and a base of a radius 3 ft. 6 in. 


Volume=area of the base x height 
=r 2 x irXh 

_ 7X7x22X 1 J_ ft-=423i c . ft. 

2x2x7 2 

Curved 8urface=Circumference x height 

2x7x22x11 0 . 0 

= — 2^7 - = 242 8 * ft ’ 


A hollow cylindrical tube open at both ends. 

Ex. 4. A hollow cylindrical tube open at both ends is 
made of iron 1 in thick. If the external diameter be 1 ft. 8 in. 
and the length of the tube be 6 ft. 8 in., find the number of 
cubic inches of iron in it. 

Height=6 ft. 8 in.=80 in. 

External diameter = 1 ft. 8 in.=20 in. 

External radius = 10 in. 

Internal radius =10-1=9 in. 

Volume of iron = External volume — Internal volume 

22 22 
= 10x10x^x80 9x9x_ x80 

I k 

176000-142560 33440 . 

7 —f ~ C ' m ' 

=4777 y c. in. 

Quantity of masonry or a brickwork in a well. 

IS*Ex. 5. Find the quantity of masonry in a well 8 ft, 
interior diameter, 60 ft. deep ; thickness of masonry being 18 
in. what would be the cost of constructing the masonarv at 
the rate of Rs. 21. per 100 c. ft. 
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Internal radius or 4 ft. 


11 


External radius = 4 ft.-f-18 in. =~ ft. 

2 

• \r /II 11 22 2*"> \ 

. • Masonry=( X ^ x ? x60-4x4 X y xCO ) c. ft. 

39930—21120 18810 


c. ft. 


= 2087 * c. ft. 
18810x21 


Pnef lOOlUXZI 3 

Cost. Rs. - = Rs. 564,4a. 9 f p. ,1 ns. 

Note. In the above example find the quantity of earth 

to he excavated. 


Cone and Sphere 

A right circular cone is a solid cone generated by the 
revolution of a right-angled triangle about one of its sides con- 
ainmg the right angle while that side remains fixed. 

Suppose ^ABC right-angled at C re- 
\olves about one side AC which remains 
fixed. I he hypotenuse AB by its revolu¬ 
tion generates the curved surface of the 
cone. Note careluily that 

1. 4he circle described by the radius 
CB (usually denoted by r) is the base of 
the cone. 

2. The fixed side AC is the height 
of the cone. It is usually denoted by h'. 

3. The slant height (usually denoted-* by is the hypo¬ 
tenuse AB. 

Distinguish carefully between the slant height and the 
perpendicular height. 

AB is the slant height and AC the perpendicular height 

To find the curved surface of a cone- 

If a hollow cone made of cardboard is cut along its slant 
height and is spread out it becomes a sector. The slant side 
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becomes the radius and the circumference of the base becomes 
the arc of the sector. 




But the area of a sector=£ arc X radius. 

.*. Area of the curved surfaced x2 rn xl 

=-nrl 

Total area = curved surfaced-area of base 

=7rfJ + r tt 

= 7 rr(/+r) where r is the radius of the base and 
l is the slant height. 

Note. Slant height of cone= yA 8 -fr a 

fS^Volume of a right circular cone. 

=area of the basex i perpendicular height 

=*r*x th=iwr*h 


The Sphere. 

A sphere is a solid produced by the revolution of a semi¬ 
circle about a diameter which remains fixed. Evidently every 
point on the surface of the solid is equidistant from the 
midpoint of the diameter called the centre. 


Surface of the Sphere=4irr* 

Or multiply the squre of the diameter by ir. 


Volume of the sphere =^‘nr 8 . 


V 


To find curved surface when slant height is given. 

Ex. 6. Find what length of canvas 3 ft. in width is 
required to make a conical tent 56 ft. in diameter and 36 ft. 
in slant height, also find the cost of oanvas at the rate of 3a. 
3p. per foot. 
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Curved smia.ce=rrrl 

22 , „ 

— y- X \ x 56 x 36 sq. ft 
=3168 sq. ft. 

Length of the canvas = 3168-^3 ft. = 10.56 ft. 

Cost at 3}a per ft.=Rs. 1 J|^L 3 = r 3 . 214, 8a. 

To find volume. 

tS’Ex. 7. A military tent is in the form of a right circular 
cona 9 ft. 4 in. high, the diameter of the base being 15 tt. Ten 
soldiers sleep in the tent. Find the average number of cubic 
feet of air space per man. 

Sol Volume of cone=][ area of the base x height. 

Volume of air in the'! . 0 . 

conical tent f ~ ^ Xr X7rx ^ 

-ix I Sx%xfx*e.h. 

=550 e ft. “ 

No. of c. ft. of air per man=550 h- 10=55 Ans. 

J^^Remember that for finding volume of a cone you require 
the perpendicular height but for finding the curved surface 
you require the slant height. 

Exercise 116 


A- Cylinder. 

I. A few simple questions. 

1. Find the volume of the cylinders in which 

(t) height=14 in. ; area of the base = 19 sq. in. 

(tt) height=7 ft. ; radius = 6 ft. 

(tit) height=10 ft. ; diameter=2 ft. 11 in. 

(tv) height=55 yds ; circumference=8 yds. 

2. Find the curved surface of the cylinders in which 

(t) height=13 ft. ; circumference = 17 ft. 

(it, height=2 ft. 6 in. ; diameter=l ft. 9 in. 

(tit) heights50 ft. ; radius=24 ft. 6 in. 

3 How many cubic feet of earth must be dug out to sink 
a well 56 ft. deep and 9 ft. in diameter. 
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II. Weight of water, weight of iron bar. 

4. How many tons of water will a cylinderical tank hold 

if its depth is 49 ft. and diameter 48 ft. ? 1 c. ft. of water 

weighs 1000 oz.) 

Hollow cylinders or cylindrical pipes. 

5. Find the volume of a hollow cylinder (open at both 
ends) whose external diameter is 36 in., thickness 1 in., and 
height 40 in. 

6. A hollow cylinder open at both ends is made of wood 
1} in thick. If the internal diameter be 3 ft. 3 in. and height 
8 ft. 9 in., find the cost of painting it externally and internally 
at 2a. 8p. per sq. foot. 

7. The outer diameter of a water pipe is 1 ft. 10 in., the 
inner diameter is 1 ft. 8 in., and the length of the pipe is 60 ft. 
Find the number of solid inches of metal used in the construc¬ 
tion of pipe. 

8. Find the weight of a cast-iron pipe whose length is 
11 ft. 8 in., the bore 3 in. and the thickness of the metal 1 in. 
supposing one cube inch of the cast-iron weights J lb. 

IV. To find Height or Length. 

9. A cylinderical vessel can hold 38$ gallons of water. 
The base of the vessel is 1 ft. 9 in. in diameter. Find the 
height of the vessel in inches when a gallon of water occupies 
277 c. in. 

10. A cylinderical vessel, whose base is 7 in. in diameter 
holds 11 lbs. of water. Supposing one cubic foot of water 
weighs 61f lbs., what is the height of the vessel in inches ? 

11. A cubic foot of brass is drawn into a wire one-eighth 
of an inch in diameter ; find its length in miles. 

V. To find radius. 

12. The depth of water in a well is 16 ft. If the quantity 
of water in it be 677$ c. ft., find the inner radius of the wall. 

13. Two cylinderical vessels are filled with water ; the 
radius of one vessel is 6 in., and its height 1 ft. and the radius 
of the other is 8 in. and its height 1$ ft. Find the radius of a 
cylindrical vessel 11 in. in height, which will just contain the 
water in the two vessels. 
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1 . . rad ius of the inner surface of a leaden pipe is 

ln \ ar ] d the radius of the outer surface 1A in. If the pipe 
be melted and formed into a solid cylinder of the same length 
as before find the radius. (R. E F.) 

*S-VI. We l ls . 

A , Wel ! d ft * in * ide diameter is to be sunk 40 ft. deep 
with a brick lining of 9 inches in thickness. Find (a) excavatiou 
of each (6) quantity of brickwork. 

J6- A well is to be dug 9 ft. inside diameter and 36 ft. in 
depth, find the quantity of earth dug out and the quautity of 
brick work required for a lining of 10 in. in thickness. 

1^17. Find the quantity of masonry in a well 8 ft. interior 
diameter, 70 ft. deep, thickness of the masonry being 1 ft. 8 in. 
what would be the cost of constructing the masonry at the rate 

of Rs. 27 per 100 c ft 

18* ^ wed 18 1° he dug 4A ft. inside diameter and 56 ft. 
in depth ; find the number of bricks required for a lining of 

1 ft. in thickness, supposing each brick measures 9 in. by 4 in. 
by 3 in. 

19. A well 5 ft. in diameter and 30 feet deep is to have a 
lining of bricks fitting close together without mortar 9 in. 
thick. Required approximately in tons the weight of bricks 
supposing a brick 9x x 3 in. to weigh 5 lbs. 

20. The diameter of a circular well is 9 ft. 4 inch and 
the depth of the well is 30 ft Find the cost of sinking it at 
the rate of 13s 6d. per c. yd. Find also the cost of cementing 
the inner surface of the well at 12a. per sq. yd. 

21. A well 7 ft. inside diameter has been sunk 21 ft. deep. 

Earth taken out of it has been spread all round it to a uniform 
width of !0£ ft. to form an embankment. Find the height 
of embankment. • 

22. Find the cost of sinking a tube well 210 ft. deep at 
Rs. 7, 8a. per cubic foot, when the diameter of the pipe to 
be sunk is 10 inches. 

23. Find correct to two places of decimals the volume of 
a right circular cylinder 23*231 in. high having a base 2*7 in. in 
radius. (Use the method of contracted multiplication and 

take 7 t=3 14159). 
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24. A cylindrical cistern whose diameter is 1 ft. 9 in. is 
partly filled with water. If a rectangular block of iron 
measuring 1 ft. 2 in. in length, 11 in- in breadth and 1 ft. in 
thickness is wholly immersed in water, through how many 
inches with the water level rise ? 


B. Cone- 


25. Taking tt ~ V> find the curved surface, the whole 
surface and the volume of the cone when 


(a) slant height=25 in. ; radius=7 in. 

(b) slant height=41 cm. ; diameter=18 cm. 

fc) perpendicular height = 15 ft. ; diameter 16 ft. 

26. (a) The diameter of a cone is 35 in. Its volume is 
5775 c. in. Find the perpendicular height of the cone. 

(b) The volume of a cone is 9 *4 c. ft. Its perpendicular 
height is 18 ft. Find the radius of the base. 

(c) Find the slant height of a cone whose volume is 1232 
c. feet and the diameter of whose base is 14 ft. 


27. How many sq. ft. of canvas will be sufficient for making 
a conical tent whose slant height is 15 ft. and whose radius is 
9 ft. 4 in. If the width of the canvas be 33 in., find the cost of 
the canvas at the rate of 13a. 6p. per yd. 

1^28. A conical vessel whose internal dimensions are 14 in. 
deep and 12 in. in diameter is full of water. If a cubic foot of 

water weighs 62} lbs., find the weight of water contained in 
the vessel. 


C. Sphere. 

29. A sphere is 7 ft. in diameter, find its surface and 
volume. 


30. How many spherical bullets, each one } in. in dia- 

meter can be cast from a rectangular block of lead 1 ft 10 in 
by 10 in. by 5 in. ? * 

(Harder). ' Eor Brighter Students only. 


31 : A tent is in the form of right circular cylinder sur- 

if 9 d n fh ed Tk a k C0 - n t f The diameter of the cylinderioal portion 

i! ft uT* ^^htfromthe ground to the vertex of the cone 
is 16 ft. while the height of the cylinderical part is 11 ft. Find 
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the cost of the canvas required for the tent at 12 annas per 
sq. yd. (z=3}). 

32. 20 tanks are to be coated with paints, the rate being 
2a. per sq. ft. Each tank is a cylinderical body and fitted 
at two ends with equal hemispherical caps. The radius of 
the cylinder as well as that of each hemisphere is 3^ ft. and 
the total length of each tank is 17 ft. Calculate the cost of 
painting them. 

33. A sphere whose radius is 2£ in. is enclosed in a hollow 
cylinder of the same radius, whose length is equal to its circum¬ 
ference. How many cubic inches are there in the remaining 
part of the cylinder ? 

34. A cylinderical stick $ in. thick is sharpened at one end 
into the shape of a cone, the slant side of which is in. long. 
How much wood is cut away in doing this ? 

35. A leaden sphere 1 in. in diameter is beaten out into a 
circvlar sheet of uniform thickness equal to in. Find the 
radius of the sheet. 

36. A solid sphere of lead 10 in. in diameter was melted 
down and cast in the form of a right circiuar cylinder 3 in. high, 
find correct to the nearest hundredth of an inch, the diameter 

of its base. 

pspffi a cylinderical jar of a diameter 13 cm. and of the same 
height is half filled with water. A metal sphere of the same 
diameter is then placed in it. Find to the nearest cubic centi¬ 
metre, how much water will overflow ? (w=3*142). 

38. The cost of painting the total outside surface of a 
closed cyliderical o\l tank at 2 annas a sq. ft. is Rs. 38, 8a. 
The height of the tank is three times the radius of the base of 
the -tank. Find the volume of the tank. 

39. A vessel in the form of a hollow circular cone, whose 
height is 1 ft. 6 in. and radius of the base 6 in. is placed with 
its axis vertical and vertex downwards. Find how many gallons 
of water it will hold (l c. ft.=6‘24 gallons)? 

Find also the cost of tinning the inner surface of the vessel 
at 4 as. per sq. ft. 

40. A boy fills with moist sand a cylindrical budret 
•which measures internally 12 in in diameter and 16 in. in height 
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He empties the bucket and builds a conical mound with the 
sand on a base whose diameter is 18 in. Find the height and 
volume of the mound and the area of its curved surface. 

A cylindrical granary with a conical top is 14 ft. in 

diameter on the inside. The wall is 11 ft. high, and the total 
height to the top is 14 ft. It was full of grain. Half of it was 
8old at Rs. 5, 12a a bag, and the other halt, at Rs. 5, 4a. a bag. 

Find the amount realized, given that a bag of grain measures 
8-25 c. ft, 

42. Of two cylinderical vessels the diameter of the second 
is double that of the first : 

(») Compare the capacity of the second with that of the 
first, (it) If each has some water in it and a stone is first im¬ 
mersed in the one and then in the other, compare the 

height by which the water would rise in the second with the 
height by which it would rise in the first. 


_ CHAPTER XXX 

Average ' 

The average ° r mean value of any number of quantities 
of the same kind 19 the result obtained by dividing du? sum of 
those quantities by their number. ^ 

“,Sr a "* “»«■* ™ M, 

Total earnings = (6+KM-6i + 94-8J+U)a.=51a. 

No. of days that he has worked = 6 
Hence average daily earnings — 51a 8a 6p. 

Ex. 2. The average age of a class of 35 bovs is l‘>.o V(aoi . 
The average age of the class is raised to 13 years bv llJoZ ' 
of a new boy. , How old is the new boy ? ‘ ' the COmm g 

The ages oi r 35 b0ys = J 2-8 x 35 = 448 years 

i age u of 36 b0 >’ s = 13X36 = 408 yire 
.. Age of the new boy = 468-448 = 20 years. Y 
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Ex. 3. The average weight of 9 men is increased by 3 lbs. 
when one of the men who weighs 11 st. 4 lbs. is replaced by a 
new man. Find the weight of new man. 

The average weighty of 9 men is increased by 3 lbs. there- 
fore their total weight is increased by 9x 3 or 27 lbs. 

Hence the weight of the new man = 11 st. 4 lbs. 1-27 lbs. 

= 13 s. 3 lbs. 

Hard Nut. 

Ex. 4. In a cricket match a team played some innings 
and scored 15 runs on the average per inning. If they had 
scored 69 runs in 3 innings more, the average would have 
been 17 Find out the number of innings played by them. 

The average of runs in the 1st. case = 15 

>> it ii i» ii ii ^ Q d case = 17 

Difference = 2 

In 3 innings the number of runs = 69 

But according to the average in the 2nd case this number 

= 17x3=51 

Difference = 69—51 = 18 

A No. of innings in the first case = 18 -=-2=9 Ans. 

Note. Solve the above example by algebraical method. 

Exercise 117 

I. A few simple questions. 

1. A cricketer scored 43 runs in the first innings, 35 in 
the 2nd, 23 in the 3rd, 0 in the 4th, and 39 in the 5th. What 
was the average score ? 

2. A boy in the Matriculation Examination obtained the 
following marks :— 

English 170 out of 200, Mathematics 190 out of 200, 
General Knowledge 90 out 150, Science 130 out of 150, Physio¬ 
logy and Hygiene 140 out of 150. What was the average 
number of marks obtained for every 100 of full marks ? 

B. 3 A man bought 12 horses at Rs. 150 each, 13 horses 
at Rs. 120 each, and 15 horses at Rs. 80 each ; what is the 
average prioe paid per horse ? 

4. The average daity number of persons passing a certain 
point on Sunday, Monday, Friday and Saturday is 2153. The 
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average daily number passing on Tuesday, Wednesday and 
Thursday is 1943. What is the daily average for the whole * 
week ? 

II. To find the average of the re m ai nin g number of 
results, animals etc. 

9. The average of 25 results is 16, and the average of the 
first nine is 20. What is the average of the rest ? 

6. If 257 sheep and 37 oxen were bought for £1187, 9s. 
and the average price of an ox was £18, 7s. 6d., what was the 
average price of a sheep ? 

tes'III. Average X greater No.—Average x smaller No. 

7. The average of 17 results is 49, that of the first 16 i« 
48, find the seventeenth result. 

8. The average number of boys admitted to a school 
during the first 8 days of April was 23. The average for the 
first 9 days was 27. How many were admitted on the 9th day ? 

9. I spend Re. 1, 5a. at an average during the first 2 
days, Rs. 3, la. during the next 3 days. How much money 
at an average must I spend during the remaining two days, 
so that my average weekly expenditure be Rs. 2 ? 

5^*10. The weights of four rowers in a boat are respectively 
10 st 61b., 10 st. 9 lb. and 11 st. 1. lb and 11 at. 3 lbs. and 
the average weight of the whole crew, including the coxswain 
is 10 st. Find the weight of the coxswain. (F. U.) 

IV. Temperature. 

!3s"ll. The average temperature for Monday, Tuesday and 
Wednesday was 56°. The average for Tuesday, Wednesday 
and Thursday was 51°, that for Thursday being 59° ; what was 
the temperature on Monday ? 

B. 12 The average price of an English book, a Geography 
book and a History book is Rs. 5, 8a. The average price of the 
Geography book, the History book and an Urdu book, 
is Rs. 4. If the price of the Urdu book is Rs. 2, 8a , find the 
price of the English hook. 

V. When the number is found to be wrong. 

13. The average of 11 numbers is 38'23, the average of 
the first four s 37 31 and of the last six is 38*57. The fifth 
number is found to be wrong. Find the average of the rest. 
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VI. Including or excluding the age of the father. 

14. The average age of 5 children is 8 years. If the age 
of the father be included the average is increased by 7 years. 
Find the age of the father. 

15. The average age of 6 ch ildren and their father is 
13 years. If the age of the father is excluded the average is 
reduced by 5 years. What is the age of the father ? 

VII. To find the monthly income. 

The average expenditure of a man for 10 months is 
Rs. 240 and for the next 8 months is Rs. 160. Find his 
monthly income if he had saved Rs. 100. 

17. The average expenditure of a man for 6 months was 
Rs. 85 and he fell into debt. In the next 4 months, by 
reducing his monthly expenses to Rs. 60, he not only cleared 
off his debt but also saved Rs. 30. What was his monthly 
income ? 


VIII. A. When the average age of the new-comers is give n. 

£3*18. The average age of the boys in a class of 35 boys is 
15 6 years ; what will be the average age if 15 new boys come 
whose average age is 154 years ? 

19. The average age of boys in a class of 15 boys is 14*8 
years ; what will be the average age if 5 new boys come whose 
average age is 146 years ? 


B. 1. When the average age of the new comers is to be 
found out. 


20- The average age of 250 scholars in a college is 18 years. 
By admitting 150 new boys the average age is reduced to 17*5 
years. Find the average age of the new scholars. 

13*21. The average age of 40 boys is 15*95 years ; by the 
admission of a new boy the average age is raised to 16 years. 
Find the age of the new boy. 

22. The average age of the boys in a class of 40 is 13 years 
10 months. If 5 more boys join the class the average age of the 
whole class is reduced by 2 months. What is the average age 
of the new comers ? 

B* 2. When the average age of those who leave is to be 
found out. 
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23. The average age of the boys in a school of 840 boys 
was 16 5 yrs. 40 boys left the school, thereby diminishing the 
average to 16 3. What was the average age of those who left ? 

|S"IX. When one of the men is replaced by a new man. 

The average weight of the 8 oarsmen in a boat is 
increased by 2£ lbs. when one of the crew who weighs 11 stones. 
12 lbs. is replaced by a new man. What is the weight of the 
new man ? (F. U.) 

13*25. The average weight of 10 men is diminished by 3 srs. 
8 chh. when one of them who weighs 2 mds. 8 srs. is replaced 
by a fresh man. Find the weight of the new man. 

26. The average weight of a crew of 12 is 11 st. 5 lb. but 
the coxswain being replaced by another, reduced the 
average by 1£ lb. How much does the coxswain weigh less 
than the old one ? 

27. The average age of 5 members of a committee is 
41 yrs. 5 months, but an old member being replaced by a 
younger one reduces the ayerage to 38 yrs. 8 months. How 
many years is the new member younger than the member 
whom he replaces ? 

X. To find average percentage- 

28. If a man receives on one fourth of his capital 3%, on 
one-third 4% and on the remainder 5% ; what percentage does 
he receive on the whole ? 

29. A man lends Rs. 1600 in four sums. If he gets 3J% 
for Rs. 500, 4£% for Rs. 300, and 5% for Rs. 450, what % 
must he get for the remainder if his average interest is Rs. 4 
per cent. ? 

XI. Harder Questions. ( For Brighter Students) 

30. A batsman has a certain average of runs for 16 innings. 
In the 17th innings he makes a score of 85 runs, thereby 
increasing his average by 3. What is his average after the 17th 
innings ? 

31. During the last four months of a year a man’s average 
daily expenditure was Rs. 3, 9a. 6p. If his average was R 9 . 4, 
5a. a day in September, Rs. 3,4a. a day in Ootober and hia 
total expenditure was Rs. 75, 8a. in November. What was hia 
average daily expenditure in December ? 
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32. The average of a committee of seven trustees is the 

same as it was five years ago, a younger man having beei sub¬ 
stituted for one of them. How much younger was he than the 
trustee whose place he took ? (F. U.) 

33. The average temperature for Monday, Tuesday, 
Wednesday and Thursday was fil'd 0 . The average for Tuesday, 
Wednesday, Thursday and Friday was 66°. The ratio between 
the temperatures of Monday and Friday was 23 : 21. What were 
the temperatures on Monday and Friday ? 

34. In a certain town 9 schoolmasters receive annual 
salaries amounting to £1109, 2s. ; 17 mistresses and 19 pupU 
teachers receive salaries amounting to £1602, Os. 8d. the average 
salary of a pupil teacher being one-fifih of that of a mistress. 
Compare the avcrage salary o' a schoolmaster and of a pupil 
teacher. 

35. The average age per pupil of the first 24 pupils in a 
class is 14 yrs. 10 months, and that < f the remaining is 16 yrs. 
6 months. If the average age per pupil of the whole class be 
15 yrs. 2 months, find the number of pupils in the class. 

36. The Superintendent of a hostel found that the number 

of boarders having risen from 70 to 85, the monthly expenses 
of the mess had risen by Rs. 45, whereas there was a decrease 
of Re. 1. 8a. on an average per head What were the original 
monthly expenses of the mess ? * 

37. Six men A. B, C, T), E, F agree with a seventh man G 
to provide a sum of money among them. A, B, C, D, E, F 
are to subscribe £10 each, and G is to pay £2 more than the 
average of the seven. What is the whole sum to be provided ? 

(F.U.) 

38. Five men agree with a sixth man to subscribe a sum of 
money. They fist five) are to provide Rs. 15 each and the 
sixth Rs. 5 less than the average of them all. What sum does the 
sixth subscribe ? 

39. Three schools educate 75, 33 and 31 children at an 
average annual cost of £2, 10s. ; £3, 10s. and £3, 15s. respec¬ 
tively. They are united, and an annual saving of £141, 5s. is 
thereby effected ; find the average cost after their union. 
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40. The average salary per head of all the workers in an 
institution is Rs. 60. The average salary per head of 12 
officers is Rs. 400 The average salary per head of the rest 
is Rs. 56. Find the total number of workers in the institution. 

41. There were 11 students in a hostel. During a term, 
0 of them spent Rs. 67 each, but the remaining two spent 
Rs. 81 and Rs. 153 respectively more than the average of the 
expenses of the 11. Find the total expenses of the 11 students 
during the term. 


CHAPTER XXXI 

^Calendar. 

The exact time taken by the earth to make a complete 
revolution round the sun is 365 day$ 5 hours 48 minutes and 
48 seconds. 

Thus, if we take the length of the year as 365 days, as we 
ordinarily do, we take it nearly £ day too short. To remove 
this error every fourth year is considered as a leap year and is 
taken equal to 366 hays. (Note. The calendar arranged as 
explained above, is known as the Old Style and is now used 
only in Russia. This system of leap years was first introduced 
by Julius Caesar.) 

Thus we find that the average length of the year after the 
reform of Julius Caesar was 365} days. This is 11 minutes 12 
seconds too great for the solar year as pointed out above, con¬ 
sists of 365 days, 5 hrs. 48 min. 48 sec. This difference, though 
apparently very small would amount to nearly 3 days in 400 
years. To meet this difficulty every century is not reckoned as 
a leap year but only that century is taken to be a leap year 
which is divisible by 400. This is the New Style. It was Pope 
Gregory who improved upon the Julian Calendar in 1582. The 
error is now quite insigoifioant—about 26 seconds per year, i.e. 

1 day in about 3300 years. The Gregorian Reform was adopted 
in England in 1752. p 

To find the day of the week corresponding to a given 
date. 
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The following facts should be at your finger-ends :— 

1. In an ordinary year there are 365 days or 52 weeks 
+ 1 day. 

tS*Hence an ordinary year gives 1 odd day. 

1^2. A leap year contains 2 odd days. 

3. 100 years=76 ordinary years+24 leap years 

= A No. of weeks-f (76 x 1 + 24 x 2) 

= A No. of weeks+17 weeks-f-5 days. 

KS*Hence 100 years contain 5 odd days. 

IS*'4. 200 years contain 3 odd days. 

IS"5. 300 years contain 1 odd day. 

6 . There are 5 odd days in 100 years 

there will be 20 odd days in 400 years 
But every 4th century*is a leap year. 

IS* 400 years contain 20+1 or 21 odd days (i.e., 400 years 
contain no odd day). 

February in an ordinary year gives no odd day but in 
a leap year gives 1 odd day. 

K3*8. Every year which is divisible by 4 is a leap year, 
but a century year although it may be divisible by 4 is not 
a leap year. 

KS*In order that a century may be a leap year it must be 
divisible by 400. Thus 1800 is not a leap year while 2400 is a 
leap year. 

9. First January, 1 A. D. »was Monday. Therefore we 
must count days from Sunday, t.e,. 

Ks^Sunday forO odd day. Monday for 1 odd day, Tuesday 
for 2 odd days and so on. 

IS* 10. The year in question should not be taken into 
consideration. 

• Ex. 1. Find the day of the week corresponding to 17th 


September, 1784. 

1600 years give.0 odd day 

100 years „ .5 °dd days 

83 years „ 83 or ..6 odd days 
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Leap years in 83 years give 20 or 
January gives. 

Feb. »» •••* 

March » . 

April „ • ■ 

May „ . 

June » . 

July .> . 

August „ . ... 

September „ - 


. 6 odd days 

. 3 odd days 

. 1 odd day 

. 3 odd days 

. 2 odd days 

.. 3 odd days 

. 2 odd days 

...3 odd days 
... 3 odd days 

3 odd days 


7| 40 

5_5 odd days 


17th Sept., 1784 was Friday. 

Ex. 2. Find the day of the week on March 7, 1900. 
1600 years give. 0 0< ^ 

200 „ „ .3 days 

99 f| 1 odd day 

Leap years in 99 years give 24 or .3 odd days 

January gives .3 odd days 

February „ 0 odd days 

March 0 day 


71 10 

1 _ 3 odd days 

the reqd. day was Wednesday. 

iS'Note. Don’t proceed as follows 

1600 years. 0 odd day 

300 „ . 1 odd day 

Note. The year 1900 is not a leap year. 

Hard Nuts. 

Ex. 3. Prove that the Calendars made for the year 1900 
will also serve for the years 1906 and 1917. For what year 
after 1917 will they serve next ? 

(a) From 1900 to ‘ 1905 (inclusive) there are 6 ordinary 
years and 1 leap year. 

No. of odd dav8=54-2=7=6ne week. 
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January 1, 1900 and January 1, 1906 both fall on the 
same day of the week and as neither is a leap, the same will 
apply to the other similar dates in these years. 

(b) From 1906 to 1916 (inclusive) there are 8 ordinary years 
and 3 leap years. 

No. of odd days=8 +6=14=2 weeks. 

.-. January 1, 1906 and January 1, 1917 both fall on the 
same day of the week and as explained above the same Calem 
dar which was prepared for 1900 will serve for both the years 
1906 and 1 17. 

(c) The years 1917, 1918, 1919 each gives one day, 1920 
gives 2 odd days for it is a leap year and 1921 and 1922 each 
gives one odd day. 

No. of odd days from 1917 to ^1922= H- 1-f 1+24-1 -f 
l=7=one week. 

.\ January 1, 1923 will fall on the same day of the week 
as January 1, 1917 and the same calendar will serve for both 
the years. 

Ex. 5. Prove that the Ia3t day of a century cannot be 
either Tuesday, Thursday or Saturday. 

First century gives 5 odd days. 

Friday is the last day. 

Two centuries give 3 odd days. 

/ Wednesday is the last day. 

Three centuries give 1 odd day. 

/. Monday is the last day. 

Four centuries give 0 odd day. 

Sunday is the last day. 

Since the above order never ends, we conclude that the 
last day of a century cannot be Tuesday, Thursday or 
Saturday. 

Exercise 118 

I. What day of the week was :— 

1. (i) 17th October, 1605 (ii) March 17, 1901 

(m) 26th November, 1818 (tv) July 10, 1768 

2. (t) 15th November, 1656 (ii) July 4, 1776 
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rS-3. (i) 31st December, 1600 (n) 30th September, 1000. 

|S"4. What day of the week will it be on September 7, 2000 ? 

II A. Fix the day of the week on which the following 
events happened :— 

13*5. (<) Declaration of the Great War, August 4, 1914. 

(u) Accession of Queen Victoria, 20th June, 1837. 

(m) Battle of Waterloo, June 18, 1815. 

(iv) Delhi Darbar, December 12, 1911. 

(v) Armistice Day 11th November, 1918. 

B. What day of the week was 

6. (i) 18th February 1925 (Punjab) 

(ii) 27th July 1922 ? (Punjab) 

( iit) 8th January 1917 ? (Punjab) 

(iv) 28th June, 1857 (Punjab) 


HI 7. (i) Find the days of the week on which 31st March 
731 A. D. occurred and on which 1st January of 3001 A. D. 
would occur. 


8 . Find the dates on Fridays of May, 1902. 

9. It was Monday on the 7th April, 1919. What day of 
the week was it on 8th April 1929 ? 


IV. Hard Nuts. 

A. 10. It was Sunday on the 1st January 1922 ; what 
day of the week was the 7th May 1510, accession of Kine 
George V ? 


11. On what day of'the week did the Christmas Dav 
fall in 1939 ? When will it fall again on the same day ? 

12. The New Year Day in 1938 fell on Saturday ; when 
will it fall again on the same day ? 

B. 13. Prove that the Calendar made for the year 1934 
can also serve for the years 1945 . and 1951. Of which year 
immediately before 1934, could the calendar serve for 
these years ? 

14. Prove that the first day of a century must be either 
Monday, Tuesday, Thrusday or Saturday. 

C. 15. Show that any day in March is always on the same 
day of the week as the corresponding day in November next. 
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16. Show that any date in July is always on the same 
day of the week ao the corresponding date of the previous 
April. 

17. To-day is Tuesday December 12th, 1911. In what 
months next year will the 12th of the month be a Tuesday ? 

D 18. A man died on the 1st of August, Friday morning 
1890. He had lived 10000 days. Find the date and the day of 
his birth. 

19. Rashid was born on Monday, March 23, 1908. On what 
date and day of the week was he 12 years 2 months, 6 days of 
age ? (P. M. F.) 

E. 20. How many times does the 29th day of month 
occur in 4 centuries from 1st January 1800 to 1st January 
2200 ? 

21 When will May 27th fall on Sunday next, January 1, 
1921 being on Saturday ? 

22- When the number representing the year is a multiple 
of 4, it is a leap year consisting of 366 days, except when this 
number is a multiple of 100, in which it is an ordinary year of 
365 days ; but when the number is a multiple of 400, it is again 
a leap year ; on this supposition calculate the number of days 
from 1st January 1495 to 31st December 1894, both days 
inclusive. (Bombay) 


CHAPTER XXXII. 

Time and Work- 

The following points are to be noted in solving problems on 
Time and Work : — 

1. If a man can do a piece of work in 8 days, it is quite 
clear that lie will do J of the work in 1 day. 

Again if a man can finish £ of a certain work in 1 day, he 
will take 8 days to complete it. 

2. If A is twice as good a workman as B, then A will take 
one-half of the time that B takes to do a certain work. 
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Ex- 1. A can do a piece of work in 6 days, B can do it in 
S days and C in 12 days. Bow long will they take to finish it 
all working together ? 


A’s 1 day’s work 
B’s 1 day’s work 

C’s 1 day’B work: 


J 

i 

1 

12 


/. (A+B+C)’s 1 day’s work=£-f 

8 2 

A, B, and C can do the work in * or 2^ days. 4ns. 


ISs’Ex. 2. A and B together can do a piece of work in 12 days, 
and A alone can do it in 18 days : in how many days can B 
alone do it ? 



(A+B)’s 1 day’s work= 
A’s 1 day’s work = 
B’s 1 day’s work — 


1 

12 

r 

18 

1 

12 


1_1 

18~36 


Hence B can do the whole work in 36 days. Ans. 

Ex. 3. A and B can do a piece of work in 15 days, B and 
C in 20 days, C and A in 30 days. How long would each take 
separately to do the same work ? 


(A-+ B)’s one day’s 
(B-hC)’s one day’s 
(C-f-A)’s one day’s 

/. 2(A+B+C)’s„ „ 


work=~ 


work= 


work=-r- 




1 

15 

1 

20 
1 

30 

J4.J_ ^ 

15^20 1 30 ~ 20 


Or (A+B+O’s,, „ „ 

40 

A s one day s work=(A-{-B-f C)’s one day’s work— (B4-Cl’s 
one day’s work. v x ' 
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_ 3_ 1_ i 
~ 40 20“40 

Similarly B’s 1 day’s work-= = 1 

J 40 30 120 24 

And C’s one day’s work = — ——= — 

40 15 120 


Hence A, B, C can do the whole work in 40, 24 and 120 
days respectively. 


Ex- 4. A and B together can do a piece of work in 9 days, 
which B and C together can do in 12 days. After A has been 
working at it for 4 days and B for 6 days, C finishes it in 9 days. 
In how many days could each do the work by himself ? 

Suppose the work=l 


(A+B)’s 1 day’s 



(B+C)’s 1 day’s 



A’s 4 days’work-f B’s 6 days’ work-f C’s 9 days* work=l 
Or (A'8 4 days’ work-b B’s 4 days’ work)-f (B’s 2 days’ work-f 
C’s 2 days’ work) + C’s 7 days’ work = l 


^-<- I “-fC’s7 days’ work = l 
9 ' 12 


C’s 7 days’ wo:k=l — (J+jD-r 


7 
18 


.*. C’s 1 day’s work = 


1 

18 


"• B ' s 1 da y’ s . w °rk= ^-^=36 

A ’ 8 1 dsy’s w° rk = g — 3 g=i2 


Hence A, B and C can do the work in 12, 36 and 18 days 

respectively. 

Ex- 5. To do a certain piece of work B would take three 
times as long as A and C together and C twice as long as A 
and B together. The three men by their united exertions can 
complete the work in 10 days. How long would each take by 
himself ? (P S. L. C.) 
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3 times B’s daily work=(A4C)’s daily work 
Adding B’s daily work to both sides we have 

4 times B’s daily work=(A-f-B 4 C)’s daily work = 3 ^ 

B’s daily work 

B can finish the work in 40 days. 

2 times C’s daily work—(A-fB)’s daily work. 

Adding C’s daily work to both sides we have 

3 times C’s daily work=(A-fB-f C)’s daily work= — 

C’s daily work 

.\ C can finish the work in 30 days. 

A’s daily work= -< 4 ^+ 3^)= 2 

A can finish the work in 24 days. 

Ex. 6 . A is thrice as good a workman as B and is therefore 
able to do a piece of work in 10 days less than B. Find the time 
in which they can do the work, if they work together. 

If A does the work in i day, 

B does the Bame work in 3 days. 

Difference=3 —1=2 days 
Actual difference=16 days 

No. of days required by A to do the work «n —**^ =,3 

2 

»» »» *» » B „ ,, ,, =84-16*= 24 

(A+B)’s 1 day’s work =^+ 2 1 4 = A =| 

Hence A and B can do the work in 6 days. 

t^Ex 7- A can finish a piece of work in 8 days, B in 12 

days and C in 16 days. They all begin together bub, A 

continues to work till the end while B leaves off 2 days and 

C 3 days before the work is finished. In what time is the work 
finished ? 

A’s 1 day’s work=J 

B’s 1 day’s work= i— 

12 
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C’s I day’s worfc= ^ 

B’e 2 day's work— J x 2=£ 

. V • V / 11 


C's 3 day’s wor^= y -x 3=^4 

.. . • /'/ lo Id 

I^Had B and G continued to work the total work done would 
have been 


, , , , 3 _48 + 8+9_65 

+ 6i_ 16 48 48 


13 


(A-fB 4 C,’s 1 day’s work =44 -^-4 -~=- 4g 
No. of reqd. days=-^|- X-^|- = 5days. 


Ex. 8. If 4 men or 5 women can do a piece of work in 
47 days, how long will 7 men and 3 women take to finish a piece 
of work twice as great \ 

, 5 

4 men =5 women 1 man =— women 

4 

5 35 

7 men= — x 7= - women 

4 4 

35 0 47 

7 men-t 3 women = ^—43=-— women 

: 5 ” 47 days : reqd. days. 

1 : 2 

„ _ , 47x5x2x4.. . 

Reqd. days=-^-=40. Ans. 


Ex. 9. If 14 men and 17 boys can do a piece of work in 
7 days, and 15 men and 33 boys can do it in 5 days, compare 
the daily work done by a man with that done by a boy. 


14 men and 17 boys can do the work in 7 days .(1) 

Or 98 men and 110 boys can do the work in 1 day. (2) 

15 men and 33 boys can do the work in 5 days .(3) 

Or 75 men and 165 boys can do the work in 1 day............(4) 

From (2) and (4) we have 

98 men 4119 boys = 75 men4165 boys 
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98 men —75 men = 165 boys — 119 boys. 

23 men = 46 boys. 

1 man=2 boys. 

Man’ work : boy’s work=2 : 1. 

Ex. 10 A and B working separately can do a piece of 
work in 10 and 12 hrs. respectively. Tf they work for an 
hour alternately, A beginning at 8 a. m., w,hen will the work be 
finished * 

In the 1st hour A does —of the work. 

1 


In the 2nd hour B doesof the work. 


1 + 1 


ior 


11 


•.in the 1st two hrs. (= + = )-. fiQ 
finished. 


of the work 


is 


In 10 hrs.-ii- x5 or of the work is finished. 


Remaining work—1 — 


11 


12 


1 

12 


Now it is A’s turn to work and we know that he can do 


1 


10 


of the work in 1 hr. 


he will finish -i of the work in^ ^ } 


5 r 

or — ot an 

6 


hour. 


" 5 o 

Hence total time taken = 10+ --- = 10— hrs. 

o o 

The work was started at 8 a m. it would be finished at 
6*50 p. m. 

Ex. 11. A certain number of men can do a piece of work 
in 64 days. If there were 9 men more, it could be finished in 
12 days less. How many men are there ! 

Original number of men together with 9 men more oan 
finish the work in (64—12j or 52 days, 

< Now 9 men can do in 52 days what the original number of 
men can do in 12 days. 

• v * • 52 y Q 

Original number of men=-^- =39. 

1Z 
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Otherwise. 


Let x be the number of men 
x men can do the work in 64 days 

Or 64a; men can do it in 1 day .A 

(a;-f 9) men can do it in (64—12) or 52 days. 

Or 52 (a;-f-9) men can do it in 1 day.B. 

From A and B 
64a;=52 (z+9) 

Or 64a;=52a;+4‘58 

Or 64a; —52a;=468 or 12x=468 

Or x =39. 

Hence original No. of men = 39. Ans. 


Ex. 12. If 3 nen and 7 boys can reap 8 acres in 4 days 
and if 5 men and 9 boys can reap 6 acres in 2 days, how many 
boys must assist 6 men in order that they may reap 42 acres in 
12 days ? 

3 men-f- 7 boys can reap 8 acres in 4 days 


or 


• • 


5 men+ 9 boys 
5 men-}- 9 boys 
36 men-f-84 boys 
72 men + 72 boys 
Hence 40 men-}-72 boys 
or 4 men 

or 1 man 


6 „ 2 days 

12 „ 4 days 

8 x 12 acres in 4 days 
12x8 acres in 4 days 
=36 men-}-84 boys. 

= 12 boys 


»> 




n 


n 


= 3 boys 
3 men+7 boys = 3x3-}-7 =16 boys 

Now the question becomes : “If 16 boys can reap 8 acres 
in 4 days, how many boys will reap 42 acres in 12 days V* 

acres 8 : 42 : : 16 boys : Reqd. No. of boys, 
days 12 : 4. 

u i ru 16x42x4 
Reqd. no. of bovs =— 5 ———=28 

5 men=5x3=15 boys. 

Hence (28—15) or 13 boys must assist 5 men 


Exercise 119. 

*3*1. Working together. 

1. A can do a piece of work in 30 days, and B can do it 
in 45 days ; how long would they take to do it working 
together ? 
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2. A can do a piece of work in 10§ days, B in 9. 



and C 



days; in how many days can 


A, B and C 


working together finish the work ? 

IS"B. 3. A takes 10 days to do a piece of work, which B can 
do in 8 days. If A works at it for 3$ days and is then joined 
by B, how long will they take to finish it ? 

4. A does J of a piece of work in 3| hours, B does J of the 
remainder in 1 $ hours, and C finishes it in 5J hours. How 
long would it have taken the three working together to do the 
work ? 


13*11. 5. A and B together can do a piece of work in 6 hours, 
which A alone can do in 10 hours, in what time could B alone 
do it ? 


6. A and B working together can do a piece of work in 

4 

4— days. B alone can do it in 12 days ; supposing B works 

at it for 3 days, in how many days would A be able to do the 
remaining work ? 

7. A and B working together could reap a field in 6§ days 
and with the help of C they could have reaped in 6 days ; how 
long would C take by himself ? 

• 

IS’III. Two or more doing the work jointly. 

8 . A and B can do a piece of work in 30 days, B and C in 
24 days, C and A in 20 days. How long would they take to do 
it, working together ? 

9. A, B and C could reap a field in 18 days, B, C and D 
in 20 days, C, D and A in 24 days and D, A, B in 27 days, in 
what time would it be reaped,by them all working together 1 

B. 10. A can do a piec&of work in 9 days, A and B oan 
do it in 6 days and A, B and G in 4-- days ; in how many days 
can A and C do it ? 

11. A and B complete a piece of work in 8 days, B and C 
do the same in 12 days and A, B and C finish it in 6 days. In 
how many days will A and C complete the work t 
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When a person or persons leave before the comple¬ 
tion of the work 

12. A alone can do a piece of work in 12 days, B alone can 
do it in fi days. They work together for 2 days after which B 
leaves. In how many days more will A finish the work ? 

13. A, B and C working together can do a piece of work 
in 6 days. A could do it alone in 24 days. After working to¬ 
gether for 2 days, A istf aken ill. How long will B and C take 
to finish it ? 

14. A, B and C can do together a piece of work in 10 days. 
After working at it with B and C for 3 days, A leaves off and 
B aDd C finish it in 10 days more. In what time can A do it 
alone ? 

15. A can do a piece of work in 15 days. He worked for 
six days. The remaining work was finished by B in 21 days. 
Find how long they would take to do it working together. 

fc^Tive V. important sums. 

fSs’B. 16. A can do a piece of work in 10 days and B in 15 
days. They begin together. But 5 days before the comple¬ 
tion of the work A leaves off. In how many days is the work 
completed ? 

• 

17. A can do a piece of work in.6 days, B in 5 days, C in. 
4J days. All all begin it together, but only A continues till the 
work is finished ? B leaving in 2J days and C 11 days before 
its completion. In what time is the work finished ? 

18. A can do a piece of work in 6 days, B in 8 days, and C 
in 12 days. All begin together, but A leaves after 2 days and 
B leaves 3 days before the work is. done. How long did the 
work last ? 

t&ryj. 19. A can do a piece of work in 9 days of 8 hours and 
B can do the same work in 7 days of 9 hours. How long will 
they take to do it working together for 83 hours a day ? 

20. A can do a piece of work in 0 days and B in 8 days 
each working 7 hours a day. In what time will they finish it 
together, working 8 hours a day ? 
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K3*VL Working alternately. 

21. Two men, A and B, working alone can finish a piece of 
work in 7 and 8 hours respectively. If they work at it alter¬ 
nately for an hour, A beginning, in how many hours will the 
work be finished 1 


22. A and B working separately can do a piece of work in 12 
and 15 days respectively. If they work for one day alternately, 
and A beginning it, in how many days will the work be done ? 

23. A can do a piece of work in 11 days, B in 20 days, and 
C in 55 days. How soon can the work be done if A is assisted 
by B on one day and by C on the next alternately ? 


VII. 24. A and B together can do a piece of work in 9 
days. A does twice as much work as B in a given time, find 
how long A alone would take to do the work. 

25- A is twice as good a workman as B ; and together 
they can complete a work in 10 days. In how many days can 
it be done by each separately ? 


26. A and B can together do a piece of work in 12 days 
and B and C together do it in 15 days. If A is twice as good a 
workman as C, find the number of days that B alpne will take 
to do the work. 

27. To do a certain piece of work A would take thrice as 
long as B and C together, and C four times as long as A and B 
together, the three men working together complete the work in 
20 days ; how long would each take by himself ? 

28. If A takes half as long to do a piece of work as B takes 
and if C does it in the same time as A and B together, and if 
all the three working together would take 9 days, how long 
wouid each take separately ! 

29 A does half as muoh work as B, and C does half as 

much as A and B together. If all the three work together, how 

many days will they require to do a piece of work which takes 
C alone 40 days ? 


flSTVHL Comparison of work. 

30. If 14 men and 12 boys can do a piece pf work in 5 days 
and 17 men and 16 boys can do it in 4 days, compare the daily 
work done by a man with that done by a boy. h ' * 
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31. 10 men and 12 boys can do a piece of work in 2 days 

and 8 men and 16 boys can do the same in 1 $ days how Ions 
will 4 men and 24 boys take to do it ? ‘ 

IX. Miscellaneous Questions- 

32. A does ^ of a piece of work in 14 days. He then 
calls m B and they finish the work in 2 days. How long would 
B take to do the work by himself ? 

33- A and B can do a piece of work in 24 days. Had 

A been absent for the first 6 days, the work would have been 

completed in 27£ days. In what time could A alone doit 1 

34. A can do a piece of work in 5 hours, B in 9 hours 
and C in 15 hour*. If C worked with them for 1 hour only, 
how long would A and B take to do the work together ? 

35. A and B can do a piece of w ork in 15 days. After 

working for 8 days with B, A leaves off and B finishes it in 

15 days more. In what time could A do it alone ? 

36. A and B can do a piece of work in 8 days, B and C in 
10 days and C and A in 12 days. All the three work for 2 days. 
!hind how much time A will take to finish the remainder alone. 

37. One man and two boys can do a piece of work in 5 
hours ; two men and one boy can do the same in 4 hours. 
In what time will one man and one boy working together do the 
work ? 

Hard Nuts. [For Brighter Students only). 

38. A works twice as fast as B. They work together for 
15 days and do £ of a piece ol work and then with the help of 
C finish it 9 days sooner than they could have done by them* 
selves. How long would each have taken to do the work by 
himself ? 

39. A can do as much work in 3 days as B in 4 days and 
B in 5 days as much as C in 6 days ; how long will it take 
A, B, C working together to do a piece of work which A can 

. finish in 12| days ? 

40 A’s ability to do a certain work i9 equal to the joint 
ability of B and C. If A and B together could do it in 9 hrs. 
36 minutes and C alone in 48 hours; in what time could B alone 
do it ? 
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41. A and B can do a piece of work in 12 and 16 days 
• respectively. They work together at it for 3 days then A 

leaves but B continues and after 2 more days is joined by C ; 
they can finish it together in 3 more days. In what time could 
C alone do the work ? 

42. A, B, C can build a certain wall respectively in 16, 20 
and 24 days. In how long a time would A and B together build 
a similar wall of double the length if C helped them for half the 
time ? 


43. A can do a piece of work in 6 days, B in 8 days, C 
in 12 days. They work together for a day and then C leaves 
off for a while. A and B together work for 2 days and then B 
falls ill. Find the days in which A and C will finish the work. 

44. A can do as much work in 3 hour3 as B can do in 5 
hours, or as C can do in 6 hours, how long will it take C to 
complete a piece of work, one-third of which has been done by 
A working 6 hours and B working 20 hours ? 

45. Six men and five boys can do a piece of work in 7 
days, they work at it till they have completed | of it ; then 
two of the men leave and two more boys come. How long will 

the work be in hand, il a boy does half a much work as a man ? 

• 

46. A and B can do a piece of work in 12 days, after 
working 2 days they are assisted by C, who works at the same 
rate as A, and the work is finished in 6$ days more ; in how 
many days would B alone do the work ? 

47. A can do a piece ol work in 25 days, B in 20 days and 

^ days. The three work together for 2 days and then A 

and B leave ; but C continues and after 8| days is rejoined by 
A who brings D along will him and these three finish the remain¬ 
der of the work in 3 days. In what time wauld D alone have 
done the whole work ? (Caloutta) 

48. A can do a piece of work in 3 days, B can do 3 times 

as much in 8 days, and C 5 times as muoh in 12 days. In 

what time will they do it together, supposing them to work at 
the rate of 9 hours a day ? 

„ ^ J ^ h L al f, as much in a da y a3 A a &d B can do to- 

gether and B does .half as much again as A. If all three working 
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together can mow 20 acres of barley in 16 days, how long would 
each working by himself take to mow 5 acres ? (F. U.) 

50. One man, 3 women and 4 boys can do a piece of work 

in 96 hours ; 2 men and 8 boys can do it in 80 hrs. and 2 men 
and 3 women can do it in 120 hours. In how many hours can 
it be done by 5 men and 12 boys ? (F. U.) 

51. 15 men would finish a piece of work in 280 days, but 
at the end of every 10 days 15 additional men are employed : 
in how many days will it be finished ? 

52. Forty men finish a piece of work in 40 days. If 5 men 
leave the work after every tenth day, in what time will the 
whole work be completed ? 

fc^Work and Wages. 

KSr’Ex. 1 . Two men undertake to do a piece of work for Rs. 7 
One man can do it alone in 7 days, the other in 8 days. With 
the assistance of a boy they finish the work in 3 days. How 
should the money be divided. 


1st man’s 3 days’ work= — 


2nd man’s 3 days work= 


8 


1st man’s share = Rs. 7 X~y =Rs. 3 

3 

2nd man’s share=Rs. 7x-^=Rs. 2, 10a. 

O 

.*. the boy’s share=Rs. 7 —(Rs. 3-}-Rs. 2, 10a). 

=Re. 1. 6 a. 


Exercise 120 

1. Two persons, A and B working together completed 4 
piece of work which it would have taken them respectively 14 
and 19 days to complete if they worked separately. They 
receive in payment Rs. 16, 8 a.; find their shares. 

2. A, B and C together do a piece of work for Rs. 70,8a. 
A working alone could do it in 3 days ; B working alone could 
do it in 4 days, and C working alone could do it in 5 days. How 
should the money be divided between them ? 
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3. Two men undertake to do a piece of work for Rs. 67, 
8 a. One can do it in 10 days, and the other in 12 days. 
With the assistance of a boy they finish the work in 4 days. 
How should the money be divided ? 

4. Two men and a boy can do a piece of work in 5 days 
whilst a man and two boys can do it in 6 days. If a man is 
paid at the rate of Rs. 7 'a week ; what should be the wages 
of a boy ? 

• 

5. A field can be reaped by 10 women in 4 days, or by 
6 boys in 10 days or by 2 men in 12 days. One man, 3 boys 
and 3 women are employed. What is the total expense, if the 
wages of a man, a woman and a boy are 8a., 5a. and 3a. 
respectively ? (Bombay) 

Pipes and Cistern. 

Ex. 1. A cistern has two taps ; one of them would fill it 
in 12 minutes the other would fill in 20 minutes. If they are 
left open, after how many minutes will the cistern be full ? 


1 


The first tap can fill of the cistern in 1 minute 


The second tap „ 


1 

20 


>1 


» It » 


.*. Both the taps can fill or cistern in 


one 


minute. 


• * M 11 »1 11 


15 1 

whole cistern in ^ or ^ minutes. 


Ex. 2. Two pipes A and B can fill a cistern in 20 and 25 
minutes respectively. Both are opened together but at the 
end of 7 minutes the 1st is turned off. How much longer will 
the cistern take to fill ? 


A and B can fill 4- or of the cistern in. 1 


minute. 


63 


in 7 minutes ^ of the cistern is filled by them. 


v I 

•• .. ! .t 

. i... 

* * w 
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63 


When the first pipe A is closed ( 1— 

cistern is empty and it is to be filled by B. 

37 


or 


37 

100 


of the 


minutes. 


Time taken by B to fill ^ of the cistern= ^ Xy =9J 


Ex. 3. Three pipes A, B, C can fill a cistern in 6 hours. 
After working at it for 2 hours, C is closed and A and B fill it 
in 7 hours more. How many hours will C alone take to fill 
the cistern ? 


A, B, C can fill £ of the cistern in 1 hr. 

„ „ „ ,, „ £ x 2 or i of the cistern in 2 hrs. 

N° W (i-{) 

filled by A and B in 7 hours. 


or — of the cistern is empty and it is 

O 


2 1 2 

A and B can fill — X ^ or of the cistern in 1 hr. 

✓ 1 2 \ 1 

C can fill or f 4 ~ ^e c * stern ln 1 hour. 

Hence C can fill the whole cistern in 14 hours. 


IS*Ex. 4. There is a leak in the bottom of a cistern. When 
the cistern is in thorough repair, it would be filled in hours. 
It now takes half an hour longer. If the cistern is full, how 
long would it be in leaking itself empty ? 

2 

If there had been no leak —- of the cistern would have 

o 

been filled in 1 hr. 

But on account of leak £ of the cistern is filled in 1 hr. 

or jjrofthe cistern is emptied by the leak in 1 hr. 

Hence the leak would empty the cistern in 15 hours. 

tS*Ex. 5. A bath can be filled by the cold water pipe in 8 
minutes and by the hot water pipe in 24 minutes. A person 
leaves the bath room after turning on both pipes simul¬ 
taneously and returns at the moment when the bath should 
be full. Finding, however, that the waste pipe has been open, 
he now closes it. In 4 minutes more the bath is full. In 
what time would the waste pipe empty it ? 
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1 , 1 \ 
8 + 24/ 

l of the bath. Therefore the bath can be filled by both in 6 
minutes. 

As the waste pipe remained opened for 6 minutes, there¬ 
fore the bath was filled in 4 minutes more. 

Evidently the part emptied by waste pipe in 6 minutes is 
filled by the other two together in 4 min. 

2 

of the bath is emptied in 6 minutes. 

3 

Hence the whole bath is emptied in 6x 0 - or 9 minutes. 

Ex. 6. A cistern is provided with two pipes A and B, A 
can fill it in 20 minutes and B can empty it in 30 minutes. If 
A and B be kept open alternately for one minute each, how 
soon will the cistern be filled ? 


In 1 min. the cold and hot water pipes can fill^ 


A can fill of the cistern in 1 minute 

B can empty -J. of the cistern in 1 minute. 


1 

20 


Note. When of the cistern is empty and there is A’s 


turn, the cistern will be filled. 

.'.the remaining portion=l — ^ 

r 20 20 

Portion filled in 2 minutes*= - — 1 =_L 

20 30 60 

20 of the cistern is filled in 2 ?X 60x2** 114 minutes. 
.*. Reqd. time=114*4-1=115 minutes. 


Exercise 121 

I. A few simple questions. 

1* A tub is filled with water by 2 taps running together 
m 2 5 minutes, and it would be filled by one of the taps alone 

U k 4 e“betubV° Ug W ° Uld the ° ther tap rUDniD S 
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2. Two pipes A and B can fill a cistern in 20 and 35 
minutes respectively and a third pipe 0 can empty it in 6 l' 
minutes, how long will it take to fill the cistern if all the three 
are opened at the same time ? 

3. Two pipes A and B can fill a cistern in 3 hours and 
4 hours respectively, a waste pipe C can empty it in 2 hours. 
If these pipes be opened in order, at 7 a.m., and 9 a.m., find 
when the cistern will be filled. 

rS-II. Turn on and Turn off. 

4. Three pipes A, B and C can fill a cistern in 5, 6 , and 
7^ minutes respectively. They are all turned on at once, but 
after one minute A is turned off. How much longer will B and 
C take to fill the cistern ? 

5. Two pipes A and B can fill a cistern in 30 minutes and 
45 minutes respectively. They are opened together and after 8 
minutes B is stopped. How long will it take A to fill the 
cistern ? 

6 . Three taps A, B and C can fill a cistern : A by itself 
in 24 min., B in 10 min.; and C in 27 min. They are all three 
turned on at once and after running for 4£ min. B and C are 
turned off. How long will A then take by itself to complete 
the filling of the cistern ? 

13*111. Leak in the bottom. 

7. A cistern can be filled in 12 hours when it leaks, but 
w hen it is in thorough repair it is filled in 9 hours. If the cistern 
is full, how long will it take in leaking itself empty ? 

Pipes kept open successively. 

8 . A, B, C are pipes attached to a cistern. A and B 
can fill it in 9 and 12 minutes respectively, while C can empty 
it in 6 minutes. If A, B and C are kept open successively for 
1 minute each, how soon will the cistern be filled ? 

9 . A cistern is provided with two pipes,, one of which can 
fill it in 40 minutes and the other empty it in one hour. If 
they are kept open alternately for one minute each, find when 
the cistern will be filled. 

10. Two pipes A and B can fill a cistern in 10 and 15 
minutes respectively. A third pipe C can empty it in 12 
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minutes. If the cistern be half full and the three pipes be 
kept open successively for half a minute each, how soon will 
the cistern be filled ? 

V. Miscellaneous Questions. ( For Brighter Students). 

11. A cistern can be filled by two pipes A and B in 20 
and 30 minutes respectively Both the pipes are opened 
together when the cistern is empty but after some time A is 
stopped and the cistern is filled in 18 minutes in all. When 
was A stopped ? 

12. Three pipes A, B, C can fill a cistern in 4, 5, and 
20 hrs. respectively. How long will it take to fill the cistern 
if the 1st pipe is opened at 6 a. m., the second at 7 a. m , and 
the 3rd at 8 a. m. ? 

13. An empty cistern has three pipes A, B, C. A and B 
can fill it in 3 and 4 hours respectively and C can empty it in 
one hour, if these pipes are opened in order at 1, 2 and 
3. p. m., when will the cistern be empty ? 

14. Two taps can separately fill a cistern when the waste 

pipe is closed in 15 and 20 minutes respectively, and when the 
waste pipe is open they can together fill in it 12 minutes. How 
long does it take the waste pipe to empty the cistern when 
the taps are not running ? : • 

15. Two pipes A and B would fill a oistern in 21 and 

28 minutes respectively. Both pipes being opened, find when 
the first pipe must be turned off that the cistern mav be lust 
filled in 14 miuutes. J 

16. A cistern can be filled by one pipe in 6 hrs. and by 

another in 5 hours. There is a waste pipe also and if this is 

open when the 2nd pipe is working the cistern takes 74 hrs to 

fill. How long will the cistern take to fill if all three pipes are 
open? ()?., U.) ,.j • r 

• * • J • ’ • * • • •. 

n. Two pipes can fill a cistern in 20 and 24 minutes 

respectively and a waste pipe can empty 7 gallons a minute. 

If it is empty and all the three pipes are opened it is filled in 
15 minutes. How many gallons does it hold 1 

18. A cistern has a leak which would empty it in 9 hrq 
A tap is turned on which admits 10 gallons a minute into the 
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cistern, and it is now emptied in 12 hours. How many gallons 
did the cistern hold ? 

19. A leaky cistern is filled in 5 hours with 30 pails of 
3 gallons each, but in 3 hours with 20 pails of 4 gallons each, 
the pails being poured in at internals. Find how much the 
cistern holds, and in what time the water would waste away. 
(Calcutta) - 

CHAPTER XXXIII 

Time and Distance 


Trains, Streams. 


If a person walks 6 miles in each hour, we say that his 
speed or velocity is 6 miles per hour. 

Similarly if a train runs 66 ft. per second we say that its 
speed or velocity is 66 ft. per second. 

Note. The speed or velocity of the body is the rate at 
which it is moving and is measured by the distance over which 

the body moves uniformly in a unit of time. 

Note. Usually the Units of Time are as follows ; 


(o) Miles per hour ; (b) Feet per second. 

If a man travels at 6 miles an hour, then he will travel 


30 miles in 5 hours. 

Now 6x5=30 

». e. Speed X time=distance 

distance 

Speed 
distance 


Speed= 


time 


A very important result. 

Ex. 1. Express a speed of 60 miles per hour in feet per 
second. 

In 1 hr. or 3600 sec. the train covers 60 miles. • 


y y 




1760x3=88 ft. 


1 eo. 


>1 
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Hence 60 miles per hour=88 ft. per second 

This result must be memorized. By means of it any speed 
given in miles per hour can be easily expressed in feet per 
second and vice versa. 


45 

Thus 45 miles per hr. = — x88 or 66 ft. per second. 

40 

40 miles per hr. X 88 or 58g ft. per second. 

60 

and 44 ft. per sec. = gg~ x 44=30 miles per hr. 

Relative velocity of two bodies moving in the same straight 

line is the speed with which they approach or recede from each 
other. 

(a) If the bodies are moving in opposite directions their 
relative velocity=sum of their velocities. 

distance 



their 


Time = — 

sum of rates 

(6) If the bodies are moving in the same 
relative velocity—difference of their velocities. 

distance 

lime = 377 =- 

difference of rates 

Ex. 2. Two trains start from Jhelum with velocities of 

35 and 40 miles per hr. How far will they be at the end of 
2J hours. / 

(i) when they run in the same direction, (ti) when they 
th ® °PP 0Slte direction ? What time will they take. to 
be 90 miles apart, (Hi) if they run in opposite directions, (to) if 
they run in the same direction ? 

, W When the y run in the same direction* they will 

be (40—35) or 5 miles apart in 1 hr. ‘ 

in hrs. they will be 5 x ~-or 11 —miles apart. 

, . A When they run in the opposite directions they will b* 
(40+35) or 75 miles apart in 1 hr. ' ’ 

in 2— hrs. they Will be 'H5x~ ot 175 miles apart. 

i*’ * *T.i. !. (mi 
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(in) Time taken to be 90 miles apart, if they are 
moving in opposite directionsor or 1— hrs. 

(»v) Time taken to be 90 miles apart if they are moving in 

90 

the same direction= r _ 0 =18 ^ rB - 

40 —So 


Ex. 3. A starts from Lahore at 7 a. m. at the rate of 4 
miles an hour, and B starts at 9 a. m. at 6£ miles per hour. 
How far will A have gone before B overtakes him ? 


V B starts at 9 a.m. i.e., 2 hrs. later, hence the distance 
covered by A in 2 hrs.=2x4=8 miles. 

Now B gains (6 J—4) or 2\ miles per hr. 

8 1 

Time taken by B to overtake A= ^ = 3— hrs. 

Hence B will overtake A at a distance of 3Jx6J or 

_1?_ y _I? or 20— miles from Lahore. 

* 2 5 


Ex. 4. A starts from P towards Q, a distance of 21 
miles at 4 miles per hr. and B starts from Q towards P one 
hour later at 4$ miles per hour. Find when and where they 


will meet. 


V A starts one hour earlier, therefore the distance bet¬ 
ween them when B starts from Q is (21-4) or 17 miles. 

\ As they are approaching each other at the rate of (4+4$) 

17 

or 8J miles per hr., hence they will meet in gj hrs. or 2 hrs. 
after B has started from Q. 

In 2 hrs. B will walk a distance of 2 X 4* or 9 miles. Hence 
they will meet at a distance of 9 miles from Q. 

IS'Ex. 5 . If a man w alks at J of his usual rate, he reaches 
his destination 1£ hours too late. Find his usual time. 

We know that time is inversely proportional to the speed 
i.e., if the speed is doubled time is reduced to half and if the 
speed is halved, the time is doubled. 

v the man walks at f of his usual rate, 
he will take § of the usual time. 

$ of the usual time=usual time-Mi hours. 



( >«7 ) 


or % of the usual time—usual time=lj hours, 
or i of usual time =1J hours. 

usual time =§x3=3fhrs. 

tS*F.T- 6. I have to be at a certain place at a certain time and 
find that I shall be 25 minutes too late, if I walk at 4 miles an 
hour ; and 14 minutes too soon if I walk at 5 miles an hour. 
How far have I to walk ? 

Suppose the distance=1 mile. 

Time taken at 4 miles an hour—J hr. =15 min. 

„ .. „ » =£ hr. =12 min. 

• Time saved in the 2nd case=(15—12) min.=3 min. 

But I save (25+14) or 39 minutes. 

; f Reqd. distance=39-h3=13 miles. 

Ex. 7 A man sets out to walk from A to B and at the 
same time another man starts from B to A. After passing each 
other they complete their journeys in 5 and 1\ hours respec¬ 
tively. At what rate does the second man walk if the first 
walks 3 miles an hour ? 


1st man’s rate 
2nd man’s rate 




2 nd man’s rate=£x3=2J miles per hour. 


* 


Ex. 8. A and B start at the same time from X and Y 26 
miles distant, to Y and X at 3^ and 3 miles an hour respec¬ 
tively, meet at P, reach Y and X, return immediately and meet 
again at Q. Find the distance from P to Q. 



When A and B meet at P for the first time, they have 
together covered the distance XY =26 miles ; and when they 
meet at Q for the second time they have together covered three 
times the distance XY or 26 x 3 or 78 miles. 


xp- 3rh of XY= 2 7 |f3 x28 * =14 

YX+XQ=^L of 78 miles- 


But YX=26 miles 

% 


=36 miles. 
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XQ=36—26=10 miles. 

QP=XP—XQ=14—10=4 miles. 24715. 


i Ex. 9. A hare, pursued by a greyhound, is 60 of her own 
leaps before him ; whilst the hare takes 5 leaps, the greyhound 
takes 4 leaps, in one leap the hare goes If yds. and the grey¬ 
hound 2| yds. Find the number of leaps the greyhound must 
take to catch the hare. 

60 leaps of the hare=60x^ yds.= 110yds. 

the greyhound has to gain 110 yds. over the hare, 
when the greyhound takes 4 leaps the hare takes 5 leaps. 

„ „ 1 leap „ „ | leaps. 

the greyhound goes 2f yds. whilst the hare goes — X 


11 55 

6 ° r 24 yds ' 


in one leap the greyhound gains 

11 a 
24 yd8 - 




Hence the No. of leaps the greyhound must take to catch 
24 

the hare = jj X 110=240. Ana. 


Ex. 10 Two guns were fired from the same place at an 
interval of 14 minutes, but a person in a train approaching the 
place hears the second report 13 min. 20 sec. after the first 
report. Find the speed of the train, supposing that sound 
travels 1100 ft. per second. 


A little reflection will show that the distance travelled by 
the train in 13 min. 20 sec. could be travelled by sound in 
(14 min. —13 min. 20 sec.) or 40 seconds. 

the distance.travelled by train in 13J min. = 1100x40 ft. 


„ , „ , . . 1100x40x3x60 1 

\ Speed of the tram per hr.= 3 x neo x40 ~~ = 37 IT 


tS’Ex. 11- A carriage driving in a fog passed by a man who 
was walking at the rate of 4 miles an hour in the same direction. 
He could see the carriage for o minutes and it was visible to 
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him up to a distance of 176 yds. What was the speed of the 
carriage ? 

. . ' . 4x1760x6 

Distance travelled by the man in 6 mm =-^-yds., . 

=704 yds. 

.* Distance travelled by the carriage in 6 min. 

= (704+176) yds. 

= 880 yds. 

Speed of the carnage=—-x mi ^ es P er hour. , 

Exercise 122 


I. To find speed per. 

1. Find the velocity of a train in miles per hour if it runq 

at 66 ft. per second. - . 

2. The wheel of an engine 14 ft. 8 in. in circumference 
makes 13 revolutions in 5 seconds, find the speed of the train 
in miles per hour. 

1^11. Walking to a place and riding back. 

3. A man walks a certain distance and rides back in 3 
hrs. 45 minutes. He could ride both ways in 2J hrs. How long 
would it take him to walk both ways ? • 

4. I walk a certain distance and ride back taking hrs. 
altogether ; I could walk both ways in 6| hrs. How long would 
it take me to ride both ways 1 

5. A person takes 5 hrs. 50 sec. in walking to a certain 
place and riding back. He would have gained 1 hr. 30 min; 

by riding both ways. How long would he take to walk both 
ways ? 

6. If a person can walk to a place in 5| hrs., walking at 
3f miles an hour, how long would it take another person walk- 
ing at 3jj miles an hour to walk there and back ? 

K^IH. Going in opposite directions. •' 

7. When A and B commence walking towards each other 
they are 37 £ miles apart; they walk uniformly at the res¬ 
pective rates of 3£ and 4 miles an hour until they meet. How 

long will this be after they set out, and how many miles 1 will 
each have walked ? * , 
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8 . At what distance from Lahore will a train which leaves 

Lahore for Peshawar at 3-25 p.m. and goes at the rate of 30 

miles an hour, meet a train which leaves Peshawar for Lahore 
ftt 1 25 p.m. and runs at the rate of 35 miles per hour, the 

distance between the two towns being 330 miles ? 

9- A train which travels at the uniform rate of 30’8 ft. a 
second leaves Madras at 7 a.m. at what distance from Madras 
will it meet a train which leaves Arconum for Madras at 7-20 
a.m. and travels one-third faster than it does ; the distance 
from Madras to Arconum being 42 miles ? (Madras). 

IV. Overtaking. 

10. A starts walking at the rate of 4 miles an hour and 
16 minutes later B starts at the rate of 8 miles an hour. Find 
when and where B overtakes A. 

11. A starts from P to Q at 2-20 p.m. at the rate of 5J 
miles per hour. Two and a half hours later B leaves P for Q 
on a bike 13f miles per hour At what time and at what 
distance from P will B overtake A ? 

12.. A passenger train leaves Peshawar at 4 p.m. at the 
rate of 24 miles per hour, the mail train leaves Peshawar at 
7-30 p.m. at the rate of 88 miles per hour. When and where 
will the mail train overtake the other ? 

1^13. A constable starts in pursuit of a thief who is running 
at 8 miles an hour. If the thief starts 15 minutes before the 
constable, find when the constable will overtake him if he is 
running at 10£ miles an hour. 

12^14. A policeman goes after a thief who has 100 yds. start, 
if the policeman run a mile in six minutes, and the thief a mile 
in ten minutes, how far will the thief have gone before he is 
overtaken ? ( Allahabad). 

15. Two cyclists, A and B start at the same instant to 
ride from Cambridge to London, a distance of 52J miles 
and travel at the uniform speeds of 12J and 11§ miles per 
hour respectively. How far will B be behind when A has 
reached London ? 

16. A train starts from A at 12 o'clock and runs towards C, 
which is 100 miles distant, at the rate of 30 miles an hour; at 
the same time the mail cart starts for *0 from B, which is half 
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way between A and C, and runs at 10 miles an hour ; at what 
distance from C will it be overtaken by the train ? 

V. To find the distance. 

1^17. A man travelled a certain distance by train at the 
rate of 35 miles per hour and walked back at the rate of 
5 miles an hour. The whole journey occupied 9 5 hrs., find the 
distance. 

18. A person walks to a town at 4$ miles an hour rests 
there 15 minutes and rides back at miles an hour. Find the 
distance of the town, the whole time taken having been 9 hrs., 
51 min. 

|S*19. A person walks from A to B at the rate of 3 miles an 
hour ; and after transacting some business which occupies him 
an hour returns to A by the tramway at the rate of 5 miles an 
hour. He then finds that he has been absent 2 hrs. 20 min. 
Find the distance from A to B. (Madras) 

tS^O. Two persons start together to walk a certain distance, 
one at 4f miles an hour, and the other at 4 miles an hour. The 
former reaches the destination 15 min. before the latter. Find 
the distance. 

21. Two motorists complete the same journey driving 
respectively at the rates of 25 and 30 miles an hour. Find the 
length of the journey when one takes 34 minutes longer than 
the other. 

22. Two trains start at the same time from Mirzapur and 
Delhi, and proceed towards each other at the rates of 16 and 
21 miles per hour respectively. When they meet, it is found 
that one train has travelled 60 miles more than the other. Find 
the distance between the two stations. (Allahabad) 

(iTToo late and too soon. 

IS > 23. A person has to be at a certain place at a certain time 
and finds that he will be 14 minutes too late if he walks at 3| 
miles an hour and 6 min. too soon if he walks at 4£ miles an 
hour. Find the distance that he has to walk. 

13*24. The train is due at the station at 8-25 a. m. I calculate 
that if I walk from my house to the station at 3 miles per 
hour. I reaoh there at 8-32 a. m. but if I i;up at the rate- of 5 


V 
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miles per hour I reach at 8-21 a.m. How far is the station from 
my house ? 

*3*25. If a train maintains an average speed of 40 miles an 
hour, it arrives at its destination punctually; if however the 

average is 35 miles an hour, it arrives 15 minutes late. Find the 
length of the journey. 


VI. Going at..-of the usual rate. 



A railway train having travelled at 


3 

5 



its proper 


speed reaches its journey’s end 2* hours behind time ; in what 
time should the journey have been done ? 

27. An express train owing to a defect in the engine goes 
at fths of its proper speed, and arrives at 6-49 p. m. instead of 
5-55 p. m., at what hour did it start ? 


iS 3 '28. A monkey climbing up a greased pole ascends 12 ft. 
and slips down 5 ft. in alternate minutes. If the pole is 56 feet 
high, h< w long will it take him to reach the top ? 

Vm. Miscellaneous Questions (Hard Nuts). 

29. A person walked from A to B, a distance of 8$ miles 
and back in 6 hrs. His rate of going was to his rate returning 
in the proportion of 7 : 5. Find the rates. 

30. A man travels 60 miles in 3 hours partly by rail and 
partly by coach. If he had gone all the way by rail he would 
have arrived at his destination an hour earlier, and would have 
saved three-fifths of the time he was on the coach. How far 
did he travel by coach ? (F. U. 1887) 

31. Sound travels at the rate of 1140 ft. a second. If a shot 
be fired from a ship moving at the rate of 15 miles an hour, how 
far will the ship have moved before the report is heard at a 
place 14J miles off ? 

32. Guns are fired at intervals of 10 seconds in a town 
towards which a passenger train is approaching at the rate of 
30 miles per hour. If sound travels 1144 feet per second find 
at what interval the report will be heard by the passengers. 
(Bombay 1898) 

33. A man near the sea-shore sees the flash of a gun fired 
from a vessel steaming directly towards him, and hears the 
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report in 15 sec. He then walks towards the ship at the rate 
of 3 miles per hour and sees a second flash 5 min. after the first 
and immediately stops, the report follows in 10*5 sec. Find the 
rate of the ship, the velocity of the sound being 1200 ft. per 
second. (Bombay 1877) 

TRAINS. 

Train passing a telegraph post. 

Ex. 1. How long will a train 165 yds. long travelling at 
37J miles an hour take to pass a telegraph post ? 

IS3"Sol. The train has to travel its own length in order to 
pass the post. 

^ , . 165x2x60x60 

• • Reqd ' t,me “ —75X1760—= 9 Sec ' 

Train passing a platform. 

Ex. 2. How long will a train 176 yds. long travelling at 
the rate of 45 miles an hour take to pass a platform 198 yds. 
long. 


Platform 198 yds. 


- > - > 

176 yds. 176 yds. 

From the above figure it is quite clear that in passing the 
platform the train has to travel 176 yds.+198 yds. (t.e. its own 
length+the length of the platform.)* 5 ^^ 

. r>»nA 374x60x60 

. . Keqd. tune—j^- 1760 -=i 7 Bec . Ans. 

Trains going in opposite directions. 

^ L, T 7 tr T 8 150 y u S and 136 y da lon 8and running 
at 35 and 30 miles per hour respectively in the oDDosite 

dictions cr° S3 each other. How long will they take to do ao ? 
each other= 150yds. +136 yds .=286 yd^ mu3fc move to cr08 s 
of ' ea0h 0ther at the rate 
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■q * , • 286x60x60 _ 

Reqd * time= - 65 ^1 7 6 0 = 9 SeC ‘ 


Trains going in the same direction. 

Ex. 4. In the above question if the trains were running in 
the same direction, find the time in which they will be clear of 
each other. 


v the trains are running in the same direction. 

.*. the faster train gains 35 — 30 or 5 miles per hour. 

In order that the trains may be clear of each other, 
faster train has to gain 150+136 or 286 yds. 


^ , .. 286x60x60 ... 

Reqd. time- =H7 Bee. 



KS*Remember. 1. In passing a telegraph post or stationary 
man or a given point the train must pass through a distance 
equal to its own length. 

IS 3 2. In crossing the bridge (or passing the platform) the 
train must travel its own length+the length of the bridge (or 

length of the platform). 

A. When running in opposite directions. 

Effective rate of two trains=Sum of their respective rates* 


When running in the same direction. 

Effective rate of two trains=Difference of their respective 
rates. 

Train passing a person who is walking. 

Ex. 5. A train 110 yds. long is running at 44 miles an 
hour. In what time will it pass a man who is walking 4 miles 
an hour (a) against it, (6) in the same direction ? 

(a) The distance to be covered=110 yds. 

The man and the train are approaching each other at 

( 44 + 4 ) or 48 miles per hour. 

_ , x . 110x60x60 ,11 

••• Re( l d - time = 48 X176 0 = 4 16 SeC ‘ 

(b) The train has to gain 110 yds. But the train gains 

(44—4) or 40 miles per hr. 

„ , .. 110x00x60 

Rec l d ' tlme= ~40 xT760 


- =5£ sec. 
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Passing a man in the slower train in the given time. 

Ex. 6. Two trains are running in the same direction at 
45 miles and 20 miles an hour and the faster train passes a 
man in the slower train in 22£ sec. Find the length of the faster 
train. 


Note carefully that: 

1. The man who is sitting in the slower train is moving at 
the rate of 20 miles an hour. 

2. The faster train will pass thal man only when it has 
gained a distance equal to its own length. 

In 1 hr. the faster train gains (45—20) or 25 miles 


» i sec. „ j » 
„ 22J sec. „ , 


25X1760 

60x60 
110.. 45 



or 275 yds. 


Hence the length of the faster train=275 yds. 


Gearing^a platform and passing a telegraph post. 

Ex 7. A train clears a platform 110 yds. long in 9 sec. 
and passes a telegraph post in 4 sec. Find the length of the 
train and its speed per hour. 

In passing the telegraph post the train has to travel its own. 
length. m 

In passing the platform it has to travel its own length -f 
length of the platform. 

.'. Time taken by the train to travel its own length-{-length 
of the platform (i.e. 110 yds.)=9 sec. 

Time taken by the train to travel its own length=4 sec. 
in travelling 110 yds. the train takes 9—4 or 5 sec. 

Length of the train = ~ x 4=88 yds. 

5 

o A r. . . 110x60x60 

Speed ol the tram =— g x —=46 miles per hr. 


Exercise 123 

13*1. Passing a stationary object whose length is zero. 

A. To find time. 

(1) How long will a train 187 yds. long and running at 30 
miles per hour take to pass a tree ? 
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B. 1 o find the length of the train. 

2. A train running at 30 miles an hour takes 8 sec. to pass 
a milestone. Find the length of the train. 

C. To find the speed of the train. 

3. A train 176 yds. long takes 9 seconds to pass a tele¬ 
graph post. Find the velocity of the train. 

Passing a stationary object having some length. 

A. To find time. 

4. How long will a train 160 ft. long and running at 
20 miles per hour take to clear a platform 192 ft. long ? 

5. How long will a train 140 yds. long, travelling at 45 
miles an hour take to cross a bridge 212 yds. long ? 

B. To find length of bridge or train. 

6. Find the length of the bridge which a train 100 yds. 
long, travelling at 40 miles an hour, can cross in 27 seconds. 

7. A train running at 45 miles per hour takes 9 seconds 
to clear a platform 110 yds. long, find the length of the train. 

8 . A man standing on th" platform of a station notices 
that a train whose speed is 36 miles an hour passes the platform 
in 20 seconds. If the length of the platform is 200 yds., what 
is the length of the train ? 

C- To find speed of the train. 

9. It is noticed that exactly one minute elapses between 
the time when the engine ox a train 88 yds. long enters a tunnel 
3 furlongs long and the time when the last carriage of the train 
leaves the tunnel. Find the rate at which the train is travelling. 

K5*IJI. Trains running in the same direction. 

10. A train 71 yds. long running at 21 miles per hour is 
overtaken by another train 105 yds. long running at 36 miles 
an hour on parallel lines. How long does the faster train take 
to pass the slower train ? 

11. How many seconds will a train 184 ft. in length, 
travelling at the rate of 21 miles an hour take in passing an¬ 
other train 223 ft. long proceeding in the same direction at the 
rate of 16 miles an hour ? (Bombay 1873). 
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12. A passenger train going 41 miles an hour and 431 ft. 
long overtakes a goods train on a parallel line of rails. The 
goods train is going 28 miles an hour and is 713 ft. long. How 
long does the passenger train take in passing the other ? 


JS’IV. Trains running in the opposite directions. 

13. Two trains 88 yds. long and 44 yds. long respectively 
are running on parallel rails at the rate of 15 and 20 miles an 
hour. In what time will they pass one another if they are 
running in opposite directions ? 

14. Two trains 132 and 110 yds. long travel respectively 
at 20 and 35 miles an hour on parallel lines in opposite 
directions. In how many seconds will they pass each other \ 


V. Special Type. 

15 Two trains 80 yds. and 85 yds. in length are running 
on parallel lines. They take 7£ sec. when running in opposite 
direction and 37sec. when running in the same direction to 
pass each other from the moment they meet. Find their speeds 
in miles per hour. 

16. Two trains measuring 330 ft. and 264 ft. respectively, 
run on parallel lines of rail. When travelling in opposite 
directions they are observed to pass each other in 9 seconds, 
but when they are running in the same direction at the same 
rates as before, the faster train passes the other in 27£ sec. 
Find the speed of the two trains in miles per hour. (Madras 
1881)* 


"IS*VI. Passing a man who is walking. 

17. A train 352 ft. long is running at 36 miles per hour. 
In what time will it pass a man who is walking, at 4 miles per 
hour (») in the opposite direction, (it) in the same direction. 

18. A train 176 yds. long is running at 36 miles per hour. 
In what time will it pass a cyclist, cycling at 12 miles per hour 
(t) in the same direction (ti) in the opposite direction. 

®®*V1I. Man in the train. 

Two trains travel in the same direction at 40 miles and 
25 miles per hour, and the faster train passes a man in the 
slower train in 11£ sec. Find the length of the faster train. 
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20- Two trains running on parallel lines travel 
at 30 and 35 miles an hour in the same direction, 
sitting in the faster train passes the slower train in 
Find the length of the slower train. 


respectively 
A person 
21 seconds. 


21. Two trains running on parallel lines travel at 30 and 
36 miles an hour respectively in the oposite directions. A 
person sitting in the slower train takes 3f seconds to pass the 
faster train. Find the length of the faster train. 


22. A man sitting in a train which is travelling at the rate 
of 30 miles an hour observes that it takes 10 sec. for a luggage 
train travelling iQ the opposite direction to pass him. If the 
luggage train is 220 yds. long, find the rate at which it is 
travelling. 

23. Two trains running at the rates of 25 and 20 miles an 
hour respectively, on parallel rails in opposite directions are 
observed to pass each other in 8 sec. and when they are running 
in the same direction at the same rates as before, a person 
sitting in the faster train observes that he passes the other in 
31 £ sec., find the lengths ef the trains. (C. E. R. 1916 ; 
Madras 1873). 


VDI. Overtaking one person and then another. 

24. A train 88 yds. long overtook a man walking along a 
line at the rate of 4 miles an hour and passed him completely 
in 10 seconds. It afterwards overtook another man and passed 
him in 9 seconds. At what rate per hour was the second man 
walking ? 

25. A train overtakes two persons who are walking 2 miles 
and 4 miles an hour respectively ; and completely passes them 
in 9 seconds and 10 seconds; what is the length of the train 
and its speed in miles per hour ? (Allahabad 1923). 

26. A train 66 yds. long overtaks a person walking along 
the line at the rate of 4 miles an hour, and passes him in 7} 
seconds ; how long will it take to pass a person walking along 
the line in the opposite direction at the rate of 3 miles an hour. 

IS*IX. To find the length of the train and its speed. 

27. A railway train clears a bridge 220 yds. long in 14 
seconds and a tree in 4 seconds. Find the velocity of the train 
and also its length. 
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28. A railway train clears a platform 110 yds. long in 10 
sec. and passes a telegraph post in 6 seconds. Find the length 
of the train and its speed per hour, 

X. Miscellaneous Questions. 

29. A train was noticed to pass a station platform 110 yds. 
long in 8 sec. and another 176 yds. long in 12 sec. How fast 
was it moving and what was its length ? 

30. A train travelling at a uniform speed, passes through 
one station 105 yds. long in 7£ sec. and through another 160 
yds. long in 10 seconds. Find the speed of the train in miles 
per hour and its length in yards. 

31. A train moving at a uniform rate takes 25 seconds to 
pass a cyclist who is riding at 8£ miies per hour. It only takes 
14 seconds to pass a telegraph post. Find its length. 

32. A motor car travelling at 55 miles an hour overtook a 
man walking at 4 miles an hour 3 p. m. Five minutes later 
the car met a man walking at 4| miles an hour. At what time 
will the men meet ? 

33. A train travelling 42 miles an hour passes a cyclist 
going in the same direction on a road parallel to the railway 
in 12 seconds. If the cyclist had been going in the opposite 
direction the train would have passed in 6§ sec. Find the 
length of the train. 

34. A train 88 yds. long overtook a man walking along 
the line and passed him in 10 seconds. It then passed a tele¬ 
graph post in 8 seconds. At what rate was the man walking 1 
Find also the speed of the train. 

STREAMS. 

Suppose the speed of a boat in still water is 4 miles per 
hour and the rate of the stream is 1 mile per hour. Then 

(t) the boat will go downstream (t. e. with the stream) at 
the rate of (4+1) or 5 miles per hour. 

(it) and up-stream (i. e. against the stream) at the rate of 
(4—1) or 3 miles per hour. 

Given: Man’s rate with the current and against the 
current. 
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Required : (i) Rate in still water (•») Rate of the current. 

Let the man’s rate in still water = x miles per hour 

and rate of the current = y miles per hour 

x-f-y=man’s rate with the current.(1) 

£ — y=n)an’s rate against the current . .(2) 

Adding (1) and (2) we have 

2x= man’s rate with the current-fhis rate against the 
current. 

or x =£ (man’s rate with the current-f-his rate against 
current) 

Subtracting (2) from (1) we have 

2t/ = man’s rate with the current—his rate against the 
current 

or y=i (man’s rate with current—his rate against the 
current) 

Hence we have the following two important facts :— 

, . ... . rate with current 4- rate against 

Ks rate in still water=-s- - - 


iS’rate of the current= 


rate with current—rate against 


Note. Learn hy heart the above facts. 

Ex- 1. A boat moves down-stream at the rate of one mile 
in 6 minutes and up-stream at the rate of 6 miles an hour. 
Find the velocity of the current and the speed of the boat in 
still water. 

60 

Rate downstream = ^ or 10 miles per hr. 

o 

Rate upstream = 6 miles per hr. 

Velocity of the current = £ (10—6) miles or 2 miles 

per hr. 

Speed of the boat in still water = £ (10-f 6) miles or 8 miles 
per hr. 

Ex. 2. A man can row miles an hour in still water and 
he finds that it takes him just twice as long to row up as to 
row down the stream. Find the rate of the stream. 


We know that: 

Rate in still water= 


Down Rate-f-Lp Rate 
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\ 2 x Rate in still water=Down rate+up rate {Multiply¬ 
ing both rides by 2) 

or 2 X4J =Down rate-fup rate 

or down rate+up rate =9 miles per hour. 

But down rate : Up rate =2 . 1. 


Down rate 
Up rate 



x 2=6 miles an hr. 
X 1 = 3 miles an hr. 


Rate of the stream=$ (6 — 3) = 1J miles an hr. 


Ex. 3. A person rows upstream 24 miles and down stream 
45 miles taking 7 hours each time. Find the velocity of the 
current. 

Let x miles per hr. be the speed of the boat in still water 
and y miles per hour the velocity of the current. 

.*. 7 (x+y)=45 
7 (*-t/)=24 
By subtraction we have 
7x+7y-7x+7y=21 
or 14y=21 

or 1J 

Hence velocity of the current =1£ miles per hr. 

Exercise 126. 

To find the velocity of the current and man's rata 
in still water. 


1. A person can row with the stream at 8 miles an hour 
and against the stream at 5 miles an hour. Find the man’s 
rate in still water and the speed of the current. 

A boat moves downstream at the rate of a mile in 6* 
minutes and upstream at the rate of 6$ miles an hour. What 
is the velocity of the current ? 

3. A person can row two-thirds of a mile against the 
stream in 13£ minutes and return in 5J minutes. Find the 
speed of the man in still water. 

•i man rows u P s tream 15 mlies and downstrem 27 

miles in 4 hours. Find the velocity of the stream. (P. U.) 

5. A man rows upstream 17J miles in 5 hrs and 24 miles 
down stream in 4 hrs. Find the velocity o i the stream. 
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II. To find the distance. 

6 . A person can row 6J miles an hour in still water. If 
on a river running at 2£ miles an h >ur, it takes him 50 minutes 
to row to a place and back, how far off is the place ? 

7. A boat’s crew rowed down a stream from P to Q and 
up again in 11 hours. If the stream flows at 2£ miles per hour 
and the crew can row in still water at 5£ miles per hour, find 
the distance from P to Q. 

13*111. Given : Ratio between up rate and down rate. 

8 . A person can row 9 miles in still water and he finds it 
takes him just 3 times as long to row up as to row down the 
river. Find the rate of the stream. 

9. -A man can row 4^ miles per hour in still water and 
he finds that he takes half as long again to row upstream as to 
row downstream. Find the rate of the stream. 

Hard Nuts. ( For Brighter Students only) 

10. In a river a man can row a certain distance up the 
stream in 6 hrs. and down the stream in 2 hra. Compare the 
speed of the boat in stiil water with that of the current. 

11. A can row a certain distance down a stream in 6 
hrs. and return the same distance in 9 hrs. ; if the stream flow 
at the rate of 1J miles per hour, find how far he can row in an 
hour in still water. 

12. On a river, B is intermediate to and equidistant from 
A and C ; a boat can go from A to B and back in 5 hrs. 15 min, 
and from A to C in 7 hrs., how long would it take to go from 
C to A ? (Bombay). 

13. A boat’s crew rowed downstream 34 miles and up¬ 
stream 26 miles taking 5 hours in each case. Find how far 
the crew can row in still water in one hour. 



I 
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CHAPTER XXXIV 

> 

% 

Race*, Games of Skill, Travelling Round 

A Circle. ' 


Race means a contest of speed io running, riding, ^riving, 

etc. 

Race course means the ground or path on which race is 

run. 1 . : 

Starting point is the point from which a race begins'. 

Winning post or goal means the point where the race ends. 

‘In a mile race A can give B 80 yds- start’ means that 
while A runs 1760 yds. B runs (1760—80) or 1680 yds. 

Dead heat means a race in .which the runners reach the ‘ 
winning post or goal together. 

‘In a game of 100 A can give B 10 points’ means that 
while A scores 100 points B scores (100 — 10) or 90 points. 

Ex. 1. In a mile race A beats B by 44.yds. or 9 seconds. 
How long does A take to finish the race ? 


i # I i 

Now B runs 44 yds. in 9 seconds. 

1760x9 

B runs 1760 yds. in ——-or 360 seconds. 

44 

,\ Time taken by A —(360 -9) or 351 sec 

= 5 min. 61 sec. 


% • 

Ex. 2. A runs lj times as fast as B. If A gives B a start 
of 76 yds., bow far must the winning post be, so that both 
A and B may reach it at the same time 1 

The rates of A and B=lj : 1=7 : 4. 

A gains (7—4) or 3 yds. in a race of 7 yds. 

■' 7 

.\ A gains 76 yds. in a race of -- x 75 or 176 yds. 

. > 

Ex. 3. A can give B 110 yards’ start and C 140 yards* 
start in a mile race. How many yards* can B give O in a 
mile race.? 

* » • • 

A runs 1760 yds. while B runs (1760- 110) or 1660 yds. 

A runs 1760 yds. while C runs (1760—140) or 1620 yds. 
B runs 1660 yds. while C runs 1620 ydB. 
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runs 1760 yds. while C runs 


1620x1760 

1650 


= 1728 yds. 


Hence B can give C 1760—1728 or 32 yds.' start. 
Or by the Chain Rule : 

A 1760 yds. = B 1650 yds. 

B 1760 yds. = C ? 

C 1620 yds. = A 1760 yds. 



1760x1760x1620 

1660x1760 


• =1728 yds. 


B can give C 1760—1728 or 32 yds.’ start. 


Ex. 4. Ia mile race A can beat B by 96 yds. and B can 
beat C by 60 yds. By how many yards can A beat C in the 
same race ? 


• • 


A 1760 yds. = B 1664 yds. 

B 1760 yds. = C 1700 yds. 

C ? = A 1760 yds. 

n . 1664x1700x 1760 
G i = — 


1760x1760 
A can beat C by ^ 


= 1607 —yds. 


1760 —1607q-A or 


162 



iS’Note. ‘In a mile race A can beat B by 96 yds/ means 
that while A runs 1760 yds. B runs (1760 — 96) or 1664 yds. 


Ex. 5. In a race of 500 yds. A can beat B by 40 yds. and 
in a race of 400 yds. B can beat C by 50 yds., by how many 
yds. will A beat 0 in a race of 300 yds. 

A 500 yds. = B 460 yds. tr 

B 400 yds. = C 350 yds. 

C ? = A 300 yds. 

_ 460x350x300 _ 1 

•• v . : 500x400 •;./ n 2 yd 

A will beat C by (300—241J) or 58J yds. 

‘ ,E^; 6 A can run a mile in 6 .minutes 62 seconds and B 
in 6 minutes 3 seconds. How many yds’start can A give B in 
a mile race that the race may end in a dead heat ? 

6 min. 3 sec,—5 min. 52 sec. — 11 sec. 

'' .\ ( A can give B 11 second's start. 
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Now we should find the distance that B can run in 11 sec. 
The distance which B can run in 0 min. 3 sec. = 1760 yds. 


99 


99 


91 


19 


11 


99 


99 


99 


99 


>9 


J sec. 


11 sec. 


1760 , 

” 363 yd * : 

1760 „ , 

= ^wrXll yds 


363 


1 


= 53-^ yds. 

Hence A can give B 53J ydB.’start. . . 

Ex. 7. A and B run a mile and A wins by 40 seconds. 
A and C run a mile and A wins by 410$ yds. B and C run a 
mile and B wins by 51 sec. Find the time that each takes to 
run a mile. 

Sol- A beats B by 40 sec., and B beats C by 51 sec. 

.*. A beats C (40+51) or 91 sec...«•••(!) 

But we know that A beats C by 410§ yds.{2) 

From (1) and (2) we conolude that 
C runs 410f yds. in 91 seconds. 

91 

Time taken by C to run a mile= X1760 


410§ 
91x3x1760 


seo. 


1232 
=390 sec. 

= 6 min. 30 sec. 

Time taken by A=6 min. 30 sec.—91 sec. 

=4 min. 59 sec. 

Time taken by B=6 min, 30 sec. —51 sec. = 5 min, 39 seo. 

Exercise 125 

Beating by yds... - or seconds. 

1. In a mile race A beats B by 40 yds. or 9 seconds. Find 
A’s time over the course. 

The start that B can give C. 

2. A can give B 60 yds/ start a nd C 77 yds.’ start in a 
mile race. How many yds.’ start can B give C in the same 
race ? 

3. In a mile race A beats B by 66 yds. and C by 88 y ds. 
by how much can B beat G in a race of 1540 yds, ! 





I 
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By how many yds. can A beat C ? 

4. In a 100 yds.’ race A can beat B by 20 yds. and B can 
beat C, by 20 yds. By how many yds. can A beat C in the 
same race ? 

,■ 5*. a mile race A pan beat B by 64 yds., and B can 

beat C by 44 yds. By how many yds. can A beat C in the same 
race ? 

6- A can beat B by 44 yds. in a £ mile race, and B can 
beat C by 30 yds. in a | mile race, by how much can A beat 
C in a mile race ? 

Dead heat. 1 

7. A can run J mile race in 3 minutes 29 sec., and B in 
3 minutes 40 sec. How many yards start can A give B in a J 
mile race to make a dead heat ? 

• 8. Rahim can run 21 yards while Karim runs 22 yds., 

what start ought Karim give to Rahim in a mile race in order 
to make a level race ? 

9. A can run a mile in 5 min. 23 sec. and B in 5 min. 30 
sec. By what distance can A beat B ? 

Which wins and by what distance ? 

10. . A can run 100 yds. in 18jf sec. and B in 20 sec. If 
B receives 6 yds.’ start, which wins and by what distance ? 

11. A can run £ mile in 1 min. 45 sec. and B in 1 min. 
50 sec. If B has 20 yds.’ start, which wins and by what 
distance ? 

Miscellaneous. 

12. A can run 8 yds. in the same time as B can run 9. 
They start together. When B has run 262 yds. how far behind 
is A ? 

■ ' 13. A gives B 20 yds.* start and C 30 yds.* start in a race 
of 200 yds. How much should B give C in 300 yds. ? 

14. A can run a mile in J minute less time than B. In a 
mile race B gets 100 yds.’ start and loses by 60 yards. Find 
the time A and B take to run a mile. 

15. Two men A and B run at 6 and 7$ miles an hour 
respectively,, A having 320 yds.’ start. Which wins and by 
how much, the course being 1 mile ? 
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16. Two persons A and B run a 400 yds.’ race, A having 
130 yds.* start. Their speeds are aB 2 : 3. Which wins and 
by how much ? 

17. A can walk 4 miles while B walks 5 miles and C can 
walk 8 miles while A walks 5£ miles. What start can C give 
B in a 4 mile walk ? 

18. A can give B 44 yds. and C 101 yds. in a half mile 

race, while B can give C 12 seconds over the course. Find 

the time C takes to run half a mile: 

19. A can give B 10 yds. and C 25 yds. in a 100 yds.* 
race, while B can give C 3 seconds over the course. How long 
does each take to run 100 yds. ? 

20. A and B run a race. A has a start of 40 yds. and 

sets off 5 minutes before B at the rate of 10 miles an hour. 

How soon will B overtake him if his rate of runring is 12 miles 
per hour 1 (Calcutta 1862) 

21. A runs at a uniform rate of 24 yds. per minute more 
than B, and in running a mile gives him a start of 100 yds. 
and beats him by 20 yds. How many yards does each run in a 
minute 1 

22. A race course is { mile long, A and B run a race and 
A wins by 10 yds.; C and D run over the same course and C 
wins by 30 yds.; B and D run over it and B winB by 20 yds. ; 
if A and C run over it which should win and by how much ? 

(Calcutta 1880.) 

23. A race course is 440 yds. long. A and B run a race 
and A wins by 5 yds. ; B and C run over the same course and 
B wins by 4 yds. ; C and 1) run over it and D wins by 16 yds. 
If A and D run over it which would win, and by how much ? 

(Calcutta 1908) 

24. In a mile race between a bicvole and a tricycle the 
latter had 330 yds.’ start and was beaten by 30 seconds. Their* 
rates are in the ratio of 16 : 11 ; find them. 

25. Two persons A and B run a race of one mile. Their 
speeds are in the ratio of 11 : 10 and A wins by 30 seconds. 
Find the speed of each. 
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26. A and B run a mile and A wins by 35 seconds. A and 
O run a mile and A wins by 176 yds., B and C run a mile and 

B wins by 10 seconds. Find the time that each takes to run 

a mile T 

27. A and B run a mile, and A wins by 40 yds. A and 

° run over the same course and A wins by 40 sec., B and C 

run over it and B wins by 25 sec. In what time can A run a 
mile ? 

28. A and B run a mile and A wins by 160 ft. A and C 
run over the same course and A loses by 25 seconds and B and 
C run over the same course and C wins by 35 seconds. Find 
the time that B takes to run one mile. 

29. In a race of half a mile A gives B 40 yds. and C 75 
yds., start. If their respective speeds be uniform and as 
23 : 22 : 21, who will win and by how much ? (Patna 1928) 

30. A and B started on a race and ran, a certain distance 
exactly together. Then B began to fail and gave up the race 
when he had run 56 yds. further, A having gone daring the 
same time 320 yds. The average of the entire distance run 
by the two men was 1188 yards. What distance had they run 
together ? 

31. In a hundred yards race A can beat B by 4 yds.; in 
a. quarter of a mile race C can beat A by 11 yards, by how 
much can C beat B in a mile race, supposing that the average 
speeds of each man when runing a hundred yards, a quarter 
of a mile, and a mile are proportional to 9:8:7? 

GAMES OF SKILL 

Ex. 10. At a game of billiards, A can give 5 points in 100 
and he can give C 24 in 100. How many can B give C in a 
game of 150 ? 

Sol. A, 100=B, 95 

B, 150=C ? 

C, 76--A 100 


100x 150x76 l9n 
C?= 95x100 =1 ° 


B can give 0 150—120=30 points. 
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Ex . 11. A cafc give B 12 points, A can give C 34 points, 
and B can give C 25 points. How many points make the 
game ? 

Suppose x points make the game. 

A, * = B x —12 

B, x=C *—25 

C, x —34—A *. 

xxxx (a: — 34)—(x— 12)(x—25)* 
or x 2 — 34* ==**—37*-f300 

3* =300 or *=100. 


Exercise 126 


1. In a game of 100 points A can give B 25 points 
and C 40 points. How many can B give C in a game of 
100 points ? 


2. In a game of 150 points A c 
C 50 points. How many can B give 


3. In a game of 80 A can give B 8 points and C 14 
points. How many points can B give C in a game of 120 ? 


4. A can give B 10 points in 100 and B can give C 30 
points in 150. How many in 100 can A give C ? 

5. At a game of billiards A can give B 14 points in 70 
and he can give C 12 in 108, how many can C give B in a 
game of 80 ? 


6. A can give B 30 points, A can give C 38 points and 
B can give C 10 points. How many points make the game ? 

TRAVELLING ROUND A CIRCLE 

Ex. 1. Two persons A and B walk round a circular 
course one mile in length. A walks at the rate of 176 yds. 
and B at the rate of 110 yds. per minute. If they both start 
at the same time from the same point and walk in the same 
direction. 


(i) When will they first be together again at the starting 
point ? 

(u) When will they be together again ? 
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17fift 

(t) A walks round the cirtsle in - or 10 minutes 

17b 

t> 1760 . 

15 >» » »> » „ tIq or *6 “mutes 

i.e, A will be at the starting point after every 10 minutes, 
and B will be at the starting point after every 16 minutes. 

They will be together again at the starting point after the 
time which is the L. C. M. of 10 and 16. 

L. M. C. of 10 and 16 = 80 


Reqd. time = 80 minutes. 

(n; A and B will be together again when A has gained 

one complete round on B. 

Now A gains 17^—110 or 66 yds. on B in 1 min. 


. A ’ll • J • 1 "60 80 

. . A will gain 1760 yds. in or — or 26£ min. 


A and B will be together after 26§ min. 

Ex. 2. Three men A, B and C walk round a circle 
1 mile in circumference at the rates of 140, 108, and 96 yds. 
per minute respectively. If they start together and walk in 
the same direction, when will they first be together again ? 


A gains one complete round on C in 
A gains one complete round on B in 


1760 


140-96 

1760 

140-108 


or 40 min. 


or 55 min 


\ A and C will be together after every 40 minntes. 

A and B „ „ ,, , 55 minutes 

A. B and C will be together first after the time which 
is the L. C. M. of 40 and 55. 

L. C. M. of 40 and 55=440 minutes. 

• 

Ex. 4. In running a 3 mile race on a course J of a mile 
round, A overlaps B at the middle of the 8th round. By 
what distance will A win at the same rate of running ? 

A runs 7J rounds while B runs 6J rounds. 

A’s speed _ __ 15 

B’s speed 6£ 13 
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While A runs 15 miles B runs 13 miles. 

13 3 

,, 3 miles „ — x 3=2—miles 


>9 




15 


ft 


A wins by 3—2* or g mile. 


Ex. 5- Two persons, A and B run a 3 mile race round a 

Q 

oourse of ^ of a mile. If their rates be as 4 : 3, how often 

does the winner pass the other * 

As the speeds are as 4:3 
A takes 4 rounds while B takes 3 rounds 

3 6 

. after 4 x or miles’ running A passes B once 

o 


10 


6 


in 3 miles he will pass B twice because miles is con- 

o 

tained twice in 3 miles. 


Exercise 127. 

1. A and B start together from the same point to walk 
round a circular course 51 miles long, A walks 4$ miles and 
B 3^ miles an hour. When will thoy next meet, (t) if they walk 
in the same direction (it) if they walk in opposite directions. 

2. A and B start from the same point and travel in the 
same direction round a circular course 3 miles in circumference. 
If their speeds be 198 and 165 j'ds. per minute, when will they 
first be together again at the starting point ? 

3 A and B start together from the same point and in 
the same direction round a circular course. They can comp¬ 
lete a round in 9 to 15 minutes. When will they meet again ? 

4. A takes 10 hrs. and B 6$ hrs. to walk ronnd a 
circular track. If they start together, when will they next 
meet (a) if they walk in the same direction (6) if they walk 
in opposite directions. 

5. Two cyclists start at 2 p. m. to race on a oircular 

track. If one goes round once in 4 min. 30 seo. and the other 

in 4 min. 48 seo., find at what time they will again be riding 

abreast, and the number of oomplete oirouits they will then 
have made. 
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6 . A and B run a race at the rates of 5 miles and 3 
miles an hour respectively round a circular race-course of 
\ m,les circumference. If A gives B a start of \ mile, find 
when and where they will meet. 

7. Three persons walk at the rates of 4, 5, 5) miles an 
hour respectively, round a course half a mile in circumference 

they start together in the same direction, when will they first 
Be together again 

8. In running a 3-mile race on a course ^ of a mile round, 
A overlaps B at the middle of the round. By what distance 
will A win at the same rate of running ? 


CHAPTER XXXV 


Clocks 


1. The face of a clock or watch is a circle which is divided 
into 12 large divisions called the hour spaces, and 60 small 
divisions called the minute spaces. 


The minute hand passes over 60 minute-spaces while the 
hour hand passes over 5 minute-spaces. It means that in 

60 minutes the minute hand gains 55 minute-spaces on the 
hour hand. 


IS*or the minute-hand gains 1 minute space in 


60 

55 


or 


12 

if 


minutes. 


2- In every hour 

(t) The hands coincide once. 

(In this position the angle between them is 0). 

[v) They are twice at right angles. 

(In this position the angle between them is 90° and they 
are 15 minutes-spaces apart.) 

(iii) They point in opposite directions once. 

(In this position the angle between them is 180° and they 
are 30 minutes-spaces apart.) 

The hands are said to be in the same straight line when 
they coincide or are opposite to each other. 
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Note. The minute hand is also calied the hoyuj hand , and 
the hour hand the *hort hand. 

EV 1 . At what time between 5 and 6 will the hands of a 
watch (a) coincide, (6) be at right angles, (c) point in the 
opposite directions. 

At the hour hand is at 5 and the minute hand is at 12. 

/. they are 25 minute-spaces apart (a) when they coincide 

the distance between them is 0. 

Thus to coincide the M. H. has to gain 25 minutes over 

the H. H. 

To gain 55 mts. time taken=60 mts. 

60 ok 300 • 

„ 25 mts. „ „ = ^6 x25= Tl mm * 

3 

Hence the hands will coincide at 27mts. past 5. 

(b) The hands will be at right angles when there is a space 
of 15 minutes before them. 

At 5 they are 25 minute-spaces apart. 

They will be at right angles twice. 

(t) When the minute has gained 25—15 or 10 minutes. 

(it) When the minute hand has gained 25+15=40 minutes. 
To gain 55 min. time taken =60 min. 


99 


10 


1 1 


9 > 


91 


60 1A 120 __10 . 

— X10= or 10 ri mm. 
oo 11 11 

60 


Similarly to gain 40 min. time taken 40 

55 

480 7 . 

-ir^ 43 Ti mm - 

. .\ the hands will be at right angles at lo|| min. past 5 

7 

and again at 43 jymin. past 5. 

(c) The hands will be opposite to each other when there 
is a space of 30 minutes between them. 

At 5 they are 5 inin. spaces apart.’ 

.*. they will point in opposite directions when the minute 
hand has gained 25+30 or 55 min. 

But we know that time taken to gain 55 min.=l hr. 
they will be opposite to each other at 6. 
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Ex. 2. At what time between 5 and 6 are the hands of a 
watch 4 minute-spaces apart ? ■' 


At 5 the hands are 25 minute-spaces apart. 

They will he 4 minute-spaces apart. 

(a) When the M. H. has gained 25—4 or 21 min. 

(&) »» » » „ „ 25-1-4 or 29 min. 

Time taken to gain 55 min. = 60 min. 


>* 


n 


n 




>9 


21 min.= x21= 22J? min. 

55 11 

29 min.= ^ x29=31^ min. 

5o 11 


they are 4 minute-spaces apart at 22min. past 5 and 
7 

again at 31j|- min past 5. 


Exercise 128 . 

At what time are the hands of a clock together between 
(a) 3 and 4 (b) 8 and 9 (c) 6 and 7. 

K3*2. At what times are the hands of a clock at right angles 
between (a) 6 and 7 (b) 11 and 12 (c) 5 and 6. (F. II) 

13*3. At what time, will the hands of a clock be opposite to 
each other between (a) 9 and 10 (5) 10 and 11 (c) 3 and 4. 

4. At what time between 4 and 5 are the hands of a clock 
84° apart ? 

5. At what time between 7 and 8 are the hands of a clook 
13 minutes apart ? 

6 . At what time between 5 and 6 is the minute hand 8 
minutes in advance of the hour hand ? 

7. At what time between 6 and 6 is the minute-hand 3 
minutes behind the hour hand ? 

8 . Find the times between 3 and 4 o’clock when the 
angle between the hands of a watch is £ of a right angle. (F.U.) 

9. Find the exact time between 5 and 6’clock when 
the M. H. is $ of the circumference of the dial in advance of 
the H. H. ? 
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10 At what time between 8 and 9 are the hands of a clock 
equidistant from the figure 9 ? 

Ex. 4. A watch gains uniformly. At 8 A. M on Monday 
it was 3 minutes slow, but 1 min. 15 seconds fast at 10 A. M. 
Monday next* When was it correct ? 

Sol. From 8 A. M. Mon. to 10 A M. Monday next 

=7 days-f 2 hrs.=170 hre. 

The watch gains (3+1J) min. or 4£ min in 170 hrs, 

It gains 3 minutes in — ^ X 4 =120 hrs. 

Counting 120 hours from 8 AM. Monday we get 8 A. M. 
Saturday, 

Ex. S. A watch which is set correctly at noon, indicates 
45 minutes past 6 the same evening, when the true time is i. 
What is the true time when the watch indicates 9 in. the same 
evening ? 

Sol. 6 hours 45 minutes on the incorrect watch 

= 7 hours on the correct watch 

,\ 9 hours on the incorrect watch 9 ^ hours on 

the correct watch. 

Hence the required true time 9*20 P. M. 

% 

IS*Ex. 6. The hands of a clock coincide after every 66 

minutes of correct time. How much is the clock fast or slow 
in 24 hours ? 

The M.H. gains 55 min. in 60 min. 

„ 60 min. in ??x60=??? min. 

00 11 

= 65-?- min. 

11 


/. ^be hands of a correct dock coincide every 65^ 


5 

11 

• I 

minutes. 

But the^hands of the dock mentioned in the question coin¬ 
cide every 66 minutes. 

» 66 minutes the clook loses ( 66 - 65 ^) or 6 min. 



( 496 ) 


Loss in 24 hours =^1 x ^x 60x24=^°= 11 1 mts . 

Exercise 129 

1. The minute hand of a clock overtakes the hour hand 
at an interval of 64 minutes of true time. How much a day 
does the clock gain or lose ? 

2- A watch which gains 5 seconds in every 3 minutes was 
set right at 6 A. M. What was the true time in the afternoon 
of the same day, when the watch indicated a quarter past 3 

3. Of two watches, one loses 5 seconds and the other 
gains 4 seconds in 12 hour? ; they are both right at noon on a 
oertain day, when will one be 5 minutes before the other, and 
what time will each then show ? 

4. Two clocks are together at 12 o’clock ; one loses 
7 sec. and the other gains 8 sec. in 12 hrs. When will one be 
half an hour before the other, and what o’clock will it then 
show ? 

5. A clock which gains 1 minute in 59 minutes is put 
right at noon ; what is the correct time when the hands coin¬ 
cide between 4 and 5 o’clock ? 

6 . A watch which is set correctly at noon indicates 15 
minutes after 8 the same evening when the true time is 9. What 
is the time when the watch indicates 11 on the same evening ? 

7. A watch set accurately at noon indicates 10 min. to 

7 at 7 o'clock P.M. What is the true time when the watch 
indicates 7 P. M. ; and when will the watch first indicate the 
true time again ? (F.U.) 

8 . A clock which gains 3 min. 56 sec. in 24 hrs. was set 
oorrectly at noon on the 1st of January 1884. Find to the 
nearest minute the next date at which it indicated correct time. 

(Madras 1886). 

9. Two clocks point to 2 o’clock at the same instant on 
th,e afternoon of 25th April ; one loses 7 seconds, and the other 
gains 8 seconds in 24 hours ; when will one be half an hour 
before the other, and what time will each clock then show 1 

(Bombay 1894). 
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10. Two watches, one of which gained at the rate of 1 
min. 54’6 sec. the other lost at the rate of 1 min. 55 8 sec. daily 
were set correctly at noon on 1st of January 18v*6. When did 
the watches next indicate the same time and what time did 
each indicate ? (M. U. 1898). 


Interchange of the hands of a clock. 


In this figure note the 
positions of the hour hand and 
the minute hand. H is the 
hour hand and M the minute 
hand. When the minute hand, 
moving through the space MKH 
takes the position of OH, and 
the hour hand in the same time 
moving through the space HM 
takes the position of OM, we 
say that they have changed 
positions or interchanged places 
without crossing each other. 



In this case, it is quite obvious that the two hands together 
make one complete round of 60 minute-divisions. But we 
know that the M. H. moves 12 times as fast as the H.H. 


the H. H. moves through -r- or 4 minute 

lu lo 

divisions. 

Again suppose that the M.H. after making one complete 
revolution moves over the space MKH and during the same 
time the H. H. moves through the space HM, taking the posi¬ 
tion of OM. 


Thus in this case the hands interchange places after cross¬ 
ing each other once. They together make two complete rounds 
(•*.6. one round+arc MKH-f arc H M.) 

In this case working out as above the hour hand moves 

2 x 60 

through —— minute divisions. Similarly if the hands in¬ 
terchange places after crossing eaoh other 4 times, they to¬ 
gether make (4+1) or 5 complete rounds and the H. H move* 

through —jg- minute divisions. 
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It is evident from the above that the interchangeable 
positions occur, when the original interval between the hands 

— minute divisions or any multiple of it. 


Ex. 9. A man went out between 2 and 3, and returning 
home between 6 and 7 found that the hands had exactly 
changed places. When did he leave ? 


It is quite clear from the 
question that at the time of 
his departure the hour hand 
was between 2 and 3 and the 
minute-hand was between 6 
and 7. 

In this case the hands will 
change places after crossing 
each other 3 times. 

They together make 
(34-1) or 4 rounds. 

Their rates are 12 : 1 

Original interval between 
the M.H. and the H.H. 



4x60 240 
~ 13 ~ 13 m,B ' 

$ 

Now the question becomes “At what time between 2 and 

240 

3 is the M. H. — minutes ahead of H.H. ? 

At 2 o’clock the M. H. is 10 minute divisions behind the 

H. H. 

240 370 

M. H. has to gain 104 or -^r minute divisions on 

XO 1 O 


the H. H 


370 


. 370 60 4440 


• . • V » v • » V V/V - 

.t gams 13 “ta. m - X 65 = mts. 


= 31 143 mtS ' 


5r? Reqd. time=31 ^ mts. past 2. 



Exercise 130. 

1. I looked at my watch between 3 and 4, on looking 
again between 1 and 9, I found that the hands had exactly 
changed places. When did I look first? 


2. A man who went out between 5 and 6 and returned 
between 6 and 7 found that the hands of the watch had exactly 
changed places. When did he go out ? 


3. I look at my watch between 4 and 5, on looking 
again between 7 and 8 I find they have exactly changed places. 
At what time did I first look at my watch ? 


4. A man who went out between 1 and 2, and returned 
between 5 and 6, found that the hands of the watch 1 had 
exactly changed places. When did he return ? 


5. What is the exact time .between 6 and 7 o’clock at 
which the hour and minute hands of a clock occupy the same 
position as were occupied by the minute and hour bands' res¬ 
pectively at a certain instant between 2 and 3 o’clock (F U ) 


6. It is between 2 and 3 o’clock ; but a person looking at 

the clock and mistaking the hour hand for the minute hand 

th ^ Ct, T of the da y is 57 minutes earlier than the 
reality. What is the true time ? • 

■ • 


. * 4 P er80 , n lo °kmg at his watch between 10 

mistook the hands, and immagined the time to be 54 
earlier than it really was. What time was it « 


and 11 
minutes 



J 
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CHAPTER XXXVI 


- ' if 


Jfhe Metric System and Decimal Coinage. 


X 
SS 


1. The Metric System takes its name from the word 

• * 

metre which is the fundamental unit of length in this system. 
This system that originated in France became very popular 
because of its simplicity, and was adopted by many other 
countries. It is used very extensively in scientific measure¬ 
ments. 


The metre is an arbitrary standard like the yard and is 
defined as the length of a platinum bar kept at the Bureau Les 
Arohive9 in Paris. 


Length of the metre=39*37079 inches. 

To denote the multiples and sub-multiples of various units 
in the system i he following prefixes are used :— 

Decs mcuiaa 10 fcimaa the unit | Deci means 10th part of the unit 

Hecto *» t00 ,, ,, n I Centi »» IOOih „ »> •• 

Kile 1000 . Midi „ 1000th „ „ 

Myria U000 . I 

Note. The multiples are of Greek and the sub-multiples 
of Latin derivation. 

2. Length. The unit of measurement of length is the 

Metre. 


Table. 

10 millimetres (mm.)=l centimetre (cm.) 
10 centimetres =1 decimetre (dm.) 
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10 deoimetrefi : 

% 

10 metres 
10 decametres 
10 hectometres 
10 kilometres 


==1 metre (M)* ' 

= 1 decametre (Dm.) 
=1 hectometre (Hm.) 
= 1 kilometre (Kim.) « 
= 1 myriametre (Mm.) 


3. Surface. The unit of surface is called the Are- It is 

equal to a square whose 9ide is 10 metres or we may say that a 

square decameter is an Are. 

• f 

1 are =100 sq. metres = 119 6033 sq. yds. 

1 hectare = 10000 sq. metres = 11960 33 sq. yds. 

English equivalent. 40J ares = 1 acre. 


4. Volume. The unit of volume is the cubic metre. 
The stere is a cubic metre of wood. 

• i ; 

1 cubic metre = (1093633) 8 oub. yds. 

( , = ,1.3080 cub. yds. nearly. 

I 

= 1 stere. 

10 steres = l decasters. 





1 litre 
1 litre 


= 1 cubic decimetre. . 

?= 1*76077 pints nearly,, 

= 1| pint*nearly. , 
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6. Weight* The unit of weight is called a Gram or 
Gramme and is equal to the weight of a cubic centimetre of 
distilled water at 4°C» 

1000 grammes = 1 kilogramme 

100 kilogrammes = 1 quintal 

10 quintals 

(or 1000 kilogrammes) = 1 tonneau 

1 gramme = 15*4323487 grams 

1 kilogramme = 15432*3487 grains 

= 2*20462 lbs. Avoir. 

=* 2£ lbs. Avoir, nearly. 

7. Decimal Coinage. 

Decimal coinage is a system in which a unit coin is divided 

% 

and sub-divided into 10 or 100 parts. Because of the facility 
that it brings in calculation, this system has been adopted by 
almost every country in the West. 

French coinage. The unit of money is the Franc 

10 centimes (c) = 1 decime 

10 decimes = 1 franc (fr.) 

British Decimal Coinage- The following system of 
decimal coinage has been proposed for Great Britain :— 

10 mils (m.) = 1 cent (c) 

10 cents = 1 florin (fl) 

10 florins =£1.' 
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I 

Coinage of the United States of America. The unit is the 
dollar. 

10 cents = 1 dime 

10 dimes = 1 dollar ($) 


Ex. 1. Reduce 7 Km. 9 Hm. 5 Dm. 3 m. 2 dm. 4 cm. to 
(a) metres, (6) centimetres. 

7 Km. 9 Hm. 5 Dm. 3 m. 2 dm. 4 cm. = 7953*24 m. 

= 795324 cm. 

Ex. 2. Assuming that l'=:=2-54 cm., convert. 

7 miles 4 furlongs into Kilometres. 

7 miles 4 furlongs = 60 furlongs 

= 60 x 220 x 36 inches 
= 60 x 220 x 36 x 2*54 cm. 

= 1207008 cm. 

= 12.07008 Kilometres. 


Exercise 131. 

1. Reduce 4786 5 millimetres to metres. 

2. 967438 cm. to kilometres. 


3. 3023467 cm. to myriametres. 

4. Find the difference in inches between 5 yds. and 
o metres, given 1 metre=39*3708 in. 


S. Express the result in grams. 

3 kilograms-f 413*2 grams+052 milligrams. 





4 
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6 . Express 15625 millimetres in metres etc. and in feet, 
given that 1*=2*25 cm. ‘ 

7. An ice box is 3 cm. long, 25 cm. broad and 18 cm. 
high. Express its capacity in (a) cubic centimetres, (6) litres. 

8. Find to the nearest unit, the number of acres in a 
square kilometre. (Take 1 metre=1*0936 yd.) 

9. An iron bar weighs 3* 12 kilogrammes per metre of 
length. If a metre is 1*0936 yd. and a kilogramme is 2*205 lb.; 
find how many ounces it weighs per inch of length to the 
nearest tenth of an ounce. 

10. If 1 centimetre equals 0*39 linear inch, and a cubic 
centimetre of mercury weighs 13 6 grams, find correct to the 
nearest decigram, the weight of a cubic inch of mercury. 

11. A metre is *003633 yds., find correct to four places 
' of decimals, the number of miles in a kilometre. 

12. A room is 20 meters in length and 10 metres in breadth 
Find the number of square yards in the area of the floor, taking 
a metre equal to 39*37 inches. 

13. Given one centimetre = 0*3937 inches, find in square 
metres the area of a floor whose length is 21 ft. and breadth 
1U ft. 8 inches. 

14. The palace of the king of Babylon contained a 
thousand rectangular courtyards, each 60 metres long and 54 
metres broad. The courtyards were all paved with marble 
slabs, 18 inches long by 18 inches broad. Required : the total 
number of slabs. (Metre=39*37 inches). 
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15. A metre =39*3708 inches. Express *325 of a metre 
as a decimal of yard (to six figures). 

16. Find the dimensions of a tank which is 2*56 metres 
deep and which hold B 3000 litres, the length of the tank being 
three times the width. 

V 

17. The inside area of the base of a cubical tank is 2J sq. 
metres. Find to 3 significant figures (a) the length in metres 
of a side of the base, (b) the kumber of cubic feet of water the 
tank will hold. (1ft.=0 3048 of a metre). 

18. A field is 120 metres long and 60 metres broad. During 
8 hours rainfalls on it to a total depth of *6 centimetre. If 1 
cubic centimetre of water weighs 1 gram, find in kilogrames the 
average weight of rain falling on the field per hour. 
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CHAPTER XXXVII 


EXCHANGE 

* 

We know that in these days a lot of trade goes on between 
various countries. If we buy things in India we make payment 
in rupees, but if we buy things from England, we have to pay 
the English merchant in pounds. The currency of all the coun¬ 
tries being not the same, the 'payment for the goods purchased 
from any country, has to be made in terms of its own currency* 
Therefore it becomes necessary to ascertain what sum of money 
of one country i3 equivalent to a given sum of the other. This 
is done according to certain rules known as the rules of Ex¬ 
change. 

Exchange means the giving or receiving a sum of money 
of one country equal in value to given sum of another country. 


The Par of Exchange is the metallic or intrinsic or real 
value of the standard coin of one country in terms of the coin 
standard of another country. 


The Course of Exchange or Rate of Exchange is the current 
or marketable value of the standard coin of one country in 
terms of the coin of another country. 


Note. The Par of Exchange remains fixed for it depends 
on the real values of the coins. But this is not the case with 
Course of Exchange. It varies from day to day or even from 
hour to hour, it depends upon several factors political or econo¬ 
mic. £1 <=25-22 francs, is said to be the par of exchange. This 
standard is established by weighing gold in the coins concerned. 
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Note carefully that the rate of Exchange can be a little more 

or less than 25*22 francs for £1. 

Note. If the Course of Exchange is higher than the par of 
exchange, it is said to be at premium, if lower at discount. 

Money transactions between one country and another are 
usually carried on by means of Foreign Bills of Exchange. 

The usual procedure is as follows : 

Suppose a person wants to transmit £100 to a merchant in 

London. He will go to a banker and buy a bill‘for the given 

amount, payable in London, at the current rate of exchange. 
He will then send the bill to the London merchant who will 
present it to the bank on which it is drawn and will get the 

amount. 

A bill which is payable on presentation is.said to be pay¬ 
able at sigh. This kind of bill is called a short bill- 

A three months’ bill is a bill which is payable at the end 
of three months from date. 

Arbitration pf Exchange. Sometimes it is more advan¬ 
tageous to remit an amount from one country to another not 
directly but indirectly through one or more other places. This 
course of exchange is termed arbitration of exchange. 

Ex. 1. What Indian money must be paid for £159, the 
course of exchange being Is. 6d. per rupee 1 
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£ 159= Rs. 1 *«Xi6» =R8 2120. 

Ex. 2- A sight draft on New York for $ 3600 is sold in 
London for £ 738. 15s. What is the rate of exchange ? 

. $ 3600 = f 738-i = £2956^ 

4 4 


$ 1 


2955x20 197 , , 1 J 

8 ' 4x3600 ~ 8 ’ 48 _4b ' 1 4 d 


Ex. 3. What was the face value of a sight draft on New 
York which sold in London for £247. 10s. when exchange on 
New York was 4 s. l£d ? 

£ 247. 10 s. = £ 247; 4s. 1 id. =£ 

Face value = £ ^ = 4 |i X ^ =1200 dollars 

Ex. 4. A student’s expenses at Paris are 33000 francs a 
year. If £ 1-=54*76 francs, Re. 1 = Is. 4d. and 3 65 francs=Re. 
1, find whether it will be more advantageous for his father to 
send money direct to Paris or through London. 

3*65 francs = Re. 1. 


. 33000 franca=Ra.i^ x 33000=Rs. 66 °°— 

oOO 16 


=Rs. 9014. la. 6p. nearly 


54*75 francs 


£1 


i 
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33000 francs= £ X 33000— £ 


6475 


73 


16 1 

Re. 1 = Is. 4d.=£ 


.\ £ 


440^ =Rs . i^_ x 16=Rs. 


660000 

73 


it makes no difference either way. 

Ex. 5. The exchange between Caloutta and London is 
Rs. 10 a pound sterling, that between Amsterdam and London 
is 12 florins a pound sterling, and that between Amsterdam 
and New York is 2*7 florins a dollar. Find the arbitrated rate 
between New York and Calcutta. 


Rs. 10 
£ 1 
2-7 florins 
1 dollar 

? rupees 


= £1 

= 12 florins 
=3s 1 dollar 
= 1 rupees. 

10x1x2*7x1 9 

1x12x1 4 

= Rs. 2, 4a. Ahs. 

Exercise 132 


1. What is the equivalent in Indian coin of £39. 5s. 9}d. 
when a rupee is worth 2s. Of d.t (Madras 1867) 


2. What must I pay for a bill of exchange on London 
for £73.15s. 6d. the exchange being at the rate of Is. 102(d. 
for the rupee ! (Madras (1858). 



( 510 ) 


3. How much should you pay for a bill in London for 
£647 when the exchange is at Is. ll£d. for a rupee ? 

(Madras 1861) 

4. If, when the exchange is at Is. lljd. per rupee, you 

• • • 

wish to remit Rs. 4891. 4a. 3p. to London, what should be 
the amount of your bills in English money ? (Madras 1862), 

5. A man in India wants to send his son in England 

4 

£350 a year in monthly instalments. How much will be have 
to pay monthly in rupees ; the value of rupee in English 
money being Is. old.? 

6. What will be the cost of a Bill of Exchange on London 
for £1364. 14s. 6d. at Is. JOJ.d per rupee ? 

7. A book sent from England costs me (including Re. 1. 
2a. postage) Rs. 12, la. But my bookseller allows me a 
discount of 2d. in the shilling on the published price. What is 
the published price* in English money, the rate of exchange 
being Is. 4d. for the rupee ? (Cal. 1906). 

8. When exchange is Is. 2^d* per rupee, a Madras book¬ 
seller sends to a London publisher a bill for £104 in payment 
of books ordered. Freight and landing charges amount to 
Rs. 37, 8a. The publisher allows the bookseller discount at 
the rate of 35% on the published price, and the latteer sells 
the books at the rate of lOJa. per shilling of the published price. 
Find how much h° gains on the transaction. 

9‘ If the par of exchange be two English shillings for 
the Indian rupee, but if an Indian bill of exchange for Rs. 540, 
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12a. be negotiated in London for £51. 10b.; how much per cent 
below par is the rate of exchange ? 

10. I pay Rs. 45900 to a bank for a Bill of Exchange pay¬ 
able in London. The rate of exchange is Is. 4d. for the rupee 
and the Bank charges me 2 per cent on the amount payable 
in England. How much will my agent in London receive ? 

(Cal. 1905). 

11. A merchant in Madras owes 12270 marks to a mer¬ 
chant in Hamburg. If exchange on Hamburg is at the rate 
of l - 32 marks per rupee'* while exchange on London is at the 
rate of Is. 3|d. per rupee, and the exchange between London 
and Hamburg is 20*45 marks per pound sterling, find to the 
nearest pie, how much the merchant will gain by remitting 
through London instead of direct ? (Madras 1897). 

12. A person in Bombay wishes to remit a debt of 300 
dollars to New York when the exchanges are l dollar = Rs. 2 
14a., Re. 1 = Is. Cd. and 25s. 6d. = 6 dollars. Is it more 
advantageous for him to remit directly to New York or cirouit- 
ously though London ? 

13. An American dollar is equal to Rs. 2, 2|a. and is also 

equal to 5*376 francs, how many francs are there in one rupee. 

14. If 1 rupee = Is. 10jd., 1 sovereign 4*84 dollars, and 
1 dollar = 5*2 francs, find the value in francs of 10 lacs of 
rupees. 

15. On 25tfi November, 1922, the £ sterling was worth 
4*49 dollars and also worth 63*1 francs. What was the value 
of 107270 francs in American currency ? 
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16. A man intending to go to France changes £36 into 
French money at the rate of 124 fr. to the £, but having to 
cancel his visit he changes back into English money at £ 1 for 
125 francs. How much English money does he lose by the 
transaction ? 




END 
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1 . 

2 . 

3 . 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 

11 . 


• V 


ANSWERS 


Exercise 1. 



Six hundred and seven ty*eight. 

Five hundred and three. 

Nine hundred and thirty. 

Five thousand four hundred and fifteen. 
Nine thousand and nineteen. 

Seven thousand three hundred and two. 


* 




* 

• - \ 




Six thousand six hundred and sixty. 

Sixty-five thousand two hundred and thirty-five. 
Fifty thousand three hundred and twenty-one. 
Ninety thousand and seventy-five. 

Fifty thousand and five. 





12. Three hundred and fifteen thousand two hundred and 
seventeen. % 

13. Four hundred and thirty thousand three hundred and 
two. 


14. Five hundred and forty.6even thousand three hundred 
and one. • 


15. Seven million six hundred and twenty-three . thousand 
four hundred and eight. 

16. Three million twenty-four thousand four hundred and 
eight. 

17. Sixty-five million eight hundred and ninety-nine 

thousand two hundred and thirty-four. '* 

18. Five hundred million five hundred and seven thousand 
And twenty. 


.. 19. Seven thousand six hundred and thirty-two pillion 
forty-one thousand and forty-three. 
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20. Three hundred and eight thousand five hundred and 
six million, eight thousand three hundred and forty. 

21* One hundred and six thousand three hundred and four 
million, six thousand one hundred and twenty-one. 

22. Five billion twenty thousand and two million, five 
hundred and forty thousand and twenty-nine. 

23. Forty-four billion, three hundred and thirty-two 
thousand two hundred and eleven million, five hundred* and 
fifty-six thousand six hundred and seventy-seven. 

24. Seventy-eight thousand six hundred and fifty billion, 
three hundred and twenty thousand and fourteen million, one 
hundred and thirty-two thousand one hundred and eleven.' 

25. 20347. 26. 66505. 27. 200050707. 

28. 1000001. 29. 7007000007. 

30. 13000012011010. 31. 500005000500505. 

32. 32672535259888505. 33. 357000200050000600606. 

34. (i) 8. (it) 80. (tit) 800. (iv) 8000. 

35. d) 3 tens. (ii) 3 hundred. 

(tit) 3 hundred thousand, (iv) three thousand million. 

36. (i) No units. (»i) No tens. (Hi) No hundreds. 

(iv) No ten thousands. 

37. 999999. 38. 10000. 

39. 456, 465, 546, 564, 645, 654. Of these the largest is 
<(54 and the smallest is 456. 

40. 79993. 41. 70003. 


Exercise 2. 

1. Eight lacs eight hundred and twenty-eight. 

2. Nineteen lacs sixty-five thousand four hundred and 
thirty-one. 

3. Fifty crores eight thousand and eighteen. 

4. One arab thirty-four crores five lacs six thousand and 
eighty-nine. 

5. Seven kharabs fifty-six lacs forty thousand three 
.hundred and seventeen. 
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6. 

6512919. 

7. 880808808. 8 

. 707070707707. 

9. 

Thirty-four. 

• » • 

erores thirty laos. thirty-four thousand 

three hundred and five. 

• % _ % 

• 

• I • 


• • 

* « , ' 

. Exercise 3. 

• 1 

• 

1. 

XXXII, LXXXIV, XCIX. 

t 

f 

2. 

CDDI, DCXXXIX, CMXCVn. 

» 

• 

3. 

MMXXVTT, MCMXIX, VCCCXXI, IXDCLXxni. 

• 1 

4. 

CXXXVCDUX, DLXHXXXV, DCCCIICDXCin. 

5. 

47, 86, 99. 

6: 684, 646, 314. 

1 9 

7. 

1109, 1804, 2505. 8. 12426, 26716. 


9. 

506002, 790196. 



# 

Exercise 4. 


1. 

1186 ' 

2. 6869. 

• 

3. 

228575. 

4. 94677. 


5. 

(a) 482 

(b) 347 



327 

586 



809 

933 



(c) 9782. 

% % 


6. 

(a) 623 

(6) 7432 

(c) 1845 


373 

7213 

1582 


250 

219 

263 


(d) 91111 

(e) 97123 

(/) 70976 


. 18976 

48888 

23808 


72136 

48235 

47168 



Exercise 5. 


1. 

41748. 

2. 94875. 3, 

6436395. 

4. 

2615900. 

5. 3513120 6. 

422256. 

7. 

325490049. 

8. 417271200000. 


9. 

540225. 

10. 808201. 11. 

661249. 

12. 

1728. 

13. 2197. 14. 

12167. 

15. 

56532. 

16. 112892. 17. 

25099074, 


( 4' ) 


Exercise 6. 


1. 

Q.6124, R. 37. 

2. 

Q. 2826, R. 32. 

3. 

Q. 933, R. 84. 

4. 

Q. 415, R. 301. 

5. 

Q. 902, R. 263. 

6. 

Q. 153, R. 1709. 

7. 

Q. 798, R. 20. 

8. 

Q. 11, R. 222310. 

9. 

Q. 169, R. 2. 

10. 

Q. 71, R. 52. 

11. 

Q. 114, R. 98. 

12. 

Q. 667, R. 226. 

13. 

Q. 50, R. 17. 

14. 

Q. 164, R. 4. 

15. 

Q. 41211, R. 11. 

16. 

Q. 4578, R. 272. 

17. 

Q. 3384, R. 566. 




1 

Exercise 7.' 

1. 

30033288. 

2. 

1986525. 

3. 

42631272. 

4. 

375000240. 

5. 

10737800. 

6. 

88302592. 

7. 

26499888224. 

8. 

195799567656. 

9. 

886735455936. 

10. 

167073002551134812. 

11. 

219946057448733. 

12. 

63380363016:104. 

13. 

112433778765. 

14. 

274356181. 

15. 

238080240. 

16. 

2294412276. 



Exercise 8. 

1. 

31122848. 

2. 

56221209. 

3. 

456755787. 

4. 

674961497L • 

5. 

60787892115. 

6. 

283910. 

7. 

17514225. 

8. 

44594000. 

9. 

212541875. 

10. 

14195500. 

11, 

Q. 76543 R. 2 ; Q. 7654 ; 

R. 32; Q. 765; R. 432 


Q. 76 R. 5432. 


12. • 

Q. 469123, R. 2. 

13. 

Q. 22715, R. 16. 

14. 

Q 53760, R, 32. 

15.- 

Q. 129347, R. 143. 

16. 

Q. 986412, R. 44 ; 

Q. 97752, R. 584 ; Q. 9766, R. 4598 


( 6 ) 

Exercise 9. 


1. 6079. 2. 7207. 

% 

4. (a) 18676. (6). 1266000. 

6. 100216. 7. 9966. 

8. 999831 • 100674. 


10. 3661. 

13. 67684. 

16. 3, 6, 2. 

19. 7 |110554 
11 ,16793 
1435 

21 21399- 

24. 3597 
763 
10791 
17985 
26179 
2708641 


11. 28348. 
14.. 999537, 
17. 2,1,3. 


8 

22. 16826. • 
25. 6376. 


3. 107291. 
5. 107. 

9. 1895. 
12. 67056; 
15. 2197.. 
18. 1468. 
20. 9. 


23. 5487. 
26. 78. 




27. 1672. 28. 723. 

9 

29. 999 x 807=806193; 

31- 731) 52781 (72 

5117 

1611 

1462 

149 


30. 641 ;‘268877, 
32. 844. 


33. 

34. 

place. 

35. 
38. 
41. 
43. 


figure 6 
instead 1 


•«» 


3424. 

94648. 

42735. 


37. 69. 


40. 5000 


36 ., 12300 , 

3 ?< . 994108 , 

73 . 

* ' 1 * • . | 

WMWWlw 46, or 629 and remainder ! 


• •» 


v 


M 




V * i / » 


f* % 


I I 


( 6 ) ; 


each. 


Exercise 10 

Rs. 22, 8as., Rs. 17, 6as. ‘ *' 

% 

1st two Rs. 23, 2as 3p and the rest Rs. 17, 13as. 7p. 


3. A-Rs. 252, 15as. 3p.; B Rs. 235, Gas. 9p.; C Rs. 200. 

4. A £237, 18s, lid.; B £234, 12s. lOd.; C £229, Is. 

10as 5 *6p A RS ' 2 ° 8, 10aS 6p * ; B R ®* 220 ’ 10as ‘ 6 P*5 C K®* 229, 

6. A £200 ; B £207, 10s.; C £225. 

7. A Rs. 1620, 12as.; B Rs. 810, 6as.; C Rs. 405, 3as. 

8. A Rs. 1305 ; B Rs. 2175 ; C Rs. 435. 

9. A £132 ; B £112 ; C £56. 

10. £2, 5s.; £4, 10s. 

11. 1st eight Rs. 4, 3as. each ; the rest Rs. 2, la. 6p. eaoh. 

12. Rs. 18, 9as.; Rs. 12, 6as.; Rs. 6, 3as.; Rs. 2, la. 

13. Child £2, Is. 2d.; woman £4, 2s. 4d.; man £6, 3s. 6d. 

14. Girl Rs. 4, 4as.; woman Rs. 8, 8as.; man Rs. 17. 

15. Man Rs. 9, woman Rs. 6, child Rs. 3. 

16. Elder daughter Rs 109679; younger daughter 
Rs. 108679: eldest son Rs. 222358 ; other sons Rs. 217358 eaoh. 

17. A Rs. 90, B Rs. 97, 8as„ C Rs. 96, 9as. 

18. A Rs. 6, B Rs. 8, C Rs. 10. 

19 . A Rs. 5, B Rs. 60, C Rs. 960. 

20. £40; £80; £100. 

21. A Rs. 6, 5as.; B Rs. 5, 6as.; C Rs. 7, 7as. 

22. A £401, 10s. 6d.; B £320, 12s. 9d.; C £700,11s. 6d. 

23. 105. 24. 144. 

25. 68 pounds and 136 shillings. 

26. 65 eight-anna pieces ; 195 two-anna pieces. 

27. Rs. 2, 8as. 28- Re. 1, 4as. 

29. 8 seers. 30. 45 pounds. 
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31. 45 knives. 32. 45 cows. 

33. Rs. 962, 3a8. 9p. 34. 5as. 8p. 

35. Rs. 304, 8as. 3p. 

36. Rs. 170 ; A Rs. 45, B Rs. 35, C Rs. 90. ' vj 

37. A muBt pay to B Rs. 6, Has. 8p. and to C Rs. 6, 4as. 

8p. 38. 2. 39. 174. 

40. Male £6, 6s. 7$d., female £3, 3s. |d. 

41. Men 24, women 16, boys 8. ‘ 

42. House £196, 4s.; furniture £49, Is. 

43. £2555317. 44. £1, 2s.; £2, 15s.; £3, 6s. *' 

45. 17 ; £1, Os. 4d. 46. 103 boys ; 47 girls. 

AT. £4, 4s.; £3; £1, 16s. each. 

• . c 

48. Sheep Rs. 10 ; horse Rs. 70. 

49. Ox Rs. 150; cow Rs. 100. 


Exercise 11 

9739. 2. 92516. 

999968. “ 

3 tons 9 cwt. 3 qr. 22 lb. 10 oz. 


5. 

3 tons 2 cwt. 10 

oz. 6. 

5400Q dwts. 

7. 

161280 grains. 

8. 

720. 

9. 

1225. 


1C. 

175. 

11. 

18. 


12. 

9600. 

13. 

162. 


14. 

4 lb. 8 oz, 5 dwt. 

15. 

160 lbs. 

16. 

242 mds. 32 srs. 8 ohh. 


18. 8 tons 12 cwt. 0 qr. 3 lbs. 14 oz. 

19. 2 tons 10 cwt. 2 qr. 8 lbs. 1 oz. 

20. 7 tons 8 cwt. 14 lbs. 21. 19 owt. 3 qr. 5 lbs. 

22. 57. 23. 4559. 

Exercise 12 

• « 

2. £5, 16s. 8d. i! 


567 . 




I. £1125. 





4. 

*12, 6s. 6d. 


5. 

£46, 8s. 4|d. 

6. 

Rs. 9517, 8as. 9p. 


7. 

Rs. 36. 

8- 

1302. 


9. 

32453. 

10. 

260. 


11. 

27. 

12. 

Rs. 67, 8as. 

a 

13. 

Rs. 672. 

14. 

14. 

• 

15 

147. 

16. 

2s. 3d. 


17. 

£160. 

18. 

4224. 


19. 

32 in. 

20. 

53. 


21. 

5s. ljd. 

22. 

18 yrs. 1 mo. 5 days. 

23. 

120. 

24. 

10 srs. 


25. 

12. 

26. 

2 mds. 39 srs. 


27. 

32 yrs. 16 wks. 3 days. 

28. 

4th June 913. 



29. 

Friday ; 9th May 1884. 

30. 

88. 3d. 

31. 

£4806, 15s. 




32. 

42524 hhd. 57 gals 

. 3 qts. 

1 pt 

. 2 gills. 

83. 

1 ton 7 cwt. 3 lbs. 

3 oz. 9 

dr. 


34. 

72, £3, 13s. 6d. 




35. 

4 tons 1 cwt. 3 qr. 

12 lb. 

12 02 

• • 

36. 

£1313. 16s. 3d. 


37. 

16. 

38. 

514800. 


39. 

124. 

40. 

63360. ' 


41. 

17669. 

42. 

1 yd. 1 ft. 2 in. 


43. 

684. 

44. 

8 miles ; 8 ft. 


45. 

5 ft.' 

46. 

21201. 


47. 

6240. 

48. 

45 miles. 


49. 

24. 

50. 

£12. 15s. lljd. 




51. 

Horses £68. 6s. 5d. 

; £94. 

13s. 

7d. ; oarriage £87. 


Exercise 13. 


. (») Divisible by 2, 3, 4. (ii) Divisible by 3, 5. 

(Hi) Divisible by 6, 2. (tv) Divisible by 5, 3. 
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(„) Divisible by 3. (vi) Divisible by 5. 

2. (i) 16 (ii) 25. (iii) 125. 

4. (i) 6, 12. (ii) 16. (in) 6, 12,15. 

6. (») (**) are divisible, (iii) not divisible. 

7. (i) and (ii) are divisible, (iii) not divisible. 

8. (i) 1, 10. (ii) 3, no remainder. 

(iii) no remainder, 1. 

9. (i) 5. (ii) 7. (iii) 4. (•«) 0 or 9. 

10. (♦) 4. (ii) 3. (iii) 1. 

11. 5. 12. 1. 13. 5. 

14. 6. 15. 306. 

16. 306,316,324,333,342. 

18. x=5, y=3. 19. o= 1,6=9. 

20. 968263768. 21. p=7,g=8. 

22 o=6, 6=2 or a=9, 6=6. 

23. o=0,6=2. 24. z=4, y=S. 

25. a=6, 6=2. 

26. (i) 11.3.7.13.37. (ii) 2.3.3.6.6.23. 

(iii) 6.2.2.2.2.3,3.3.3.7.7. (iv) 11.11.7.13.13.17.17. 

(v) 3.3.11.13.7.73.137. 

27. Prime number. 31. 109, 113. 

32. 71,73,79. 33. 1009. 

38. 2.2.2.2.2.6.7=14.16.16. 

39. 2.2.2.2.2.2,2.3.3.7.31=62.63.64, 

40. 7,17,23,29. 41. 3,6, 7, 11, 13, 17. 

42. 10, 316 ; 14, 226 ; 16, 210 ; 18, 176 ; 21, 160 ; 26, 126 ; 
30,106 ; 36, 90 ; 42, 76 ; 46, 70 ; 60, 63. 

43. 939126. 

Exercise 14 


2 . 21 . 

5. 37. 

8. 2500. 



1. 19. 
4. 25. 
7. $60. 


3. 11. 
6. 124. 
9. 29. 




1 . 

314. 

Exercise IS. 

2. 1449. 3. 

23. 

4. 

125. 

5. 46. 6. 

192. 

7. 

71. 

8. 61. 9. 

31. 

10. 

24. 

11. 2496, 3264. 


12. 

385, 525. 

13. 527, 635. 


16. 

70, 42 ; 14, 210. 


17. 

77, 1001 ; 231, 

847 ; 385, 693. 


18. 

13 as. 

19. 6s. 4d. 


20. 

Florin. 

21. Half-crown. 


22. 

1 ft 7 in. 

23. Re. 1, 13as. 


24. 

19 miles a day. 

25. £25. 


26. 

1947. 

27 4 ft. sq. 


28. 

Boys’ classes=13, Girls’ classes=ll. 


29. 

163. 




30. 19p. each ; 173 men in the 1st factory and 193 men in the 

2nd. 


31. 

42 

32. 101, 103. 

33. 

No. of girls=42 ; 

No. of oranges=9. 


No. of mangoes= 

= 11. 

34. 

391. 

35. 93. 

36. 

581, Rem. = 134. 


37. 

2004 and 2338 or 

2338 and 2672. 

38. 

999984=251 x 83 

X2 4 x3, 100149=251x19x7x3 ; G.C.M 

753. 


* 


39. 9990, 9720. 

41. 3, 11, 59, 33, 177, 649, 1947. 

43. 165. 

Exercise 16. 

2. 3528. 

5. 29848. 



1. 360. 
4. 1980. 


3. 1260. 
6. 2184. 



( H ) 


7. 

10260. 

8. 36300. ; 9- 

4195. 

10. 

5460. 

11. 2880. 12- 

Exercise 17. 

53295. 

1 . 

29484. 

2. 15120. 

5. 46045.. ' 

3. 360. 

4. 

360360. 

6. 1680. 

7. 

5040. 

8. 8589. 

9. 544. 

• • 

10. 

333332. 

11. 907474. 

12. 997920. 

13. 

1008. 

14. 998016 ; 101568. 


15. 

9961. 

16. 9959. 

17. 1019. 

18. 

751. 

19. 5491. 

20. 147. 

21. 

3601. 

22. 8307. 

23. 18879. 

24. 

11. 

25. £21. 

26. £5. 5s. 

27. 

61 yds. 1 ft. 

28. 6 minutes. 


29. 

37 min. 24 sec. after mid-night. 


30. 

1 min. 24 sec. past twelve ; 6 times (including 

last). 

31. 147. 

32. 875. 

33. 

119. 

34. 595. 

35. 99679 

• 

36. 

13279. 

37. 23704543 ; 8143. 

38. 

737 ; 17. 

39. 2160, 2520, 2880. 


40. 246, 486, 726, 966. 

41. 424, 844, 1264, 1684, 2104, 2624, 2944. 

42. 2»x3xllxl3;5*x 11x13; 143, 85800. 

43. 6776,9826. 44- 1071,1647, 4641. 

45. 73, 1762 ; 219, 684. 46. 319, 377. 

47. 7,420 ; 28,106 ; 21,140 ; 35, 84. 

48. 209, 133. 49. 9. 50. 48. 

Exercise 18. 

23 . 64 

2<p Z * 71 ’ 


51. 47 


I. 


3. 


5_ 

7 * 
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4. 

97 

720 

5 1771* 

6. 

97 

413 * 

1151“ 

7. 

31 

83 • 

8 - 17 - 
67 • 

9. 

17 

19 ‘ 

10. 

89 

97 • 

“ 1 16 ' 



12. 

U 1 3 4 7 . 






Exercise 19. 



1. 

3 16 ‘ 

2. 29|. 

3. 

7. 

4. 

2 

5 * 

1 -f- 

6. 

1 

5 * 

7. 

2 

3 ‘ 

8. frjj. 

9. 

6 2 ' 

10. 

14?- 1 

35* 

11. 3. 

12. 

8. 

13. 

3 1 ?) 

291* 

14. 1. 

15. 

19 

516 ‘ 

16. 

12. 

Exercise 20. 



1. 

24 

25 * 

2. 1&|. 

3. 

63 

100 “ 

4. 

4 

5. 3 3 . 

6. 

l 91 

3ir 

7. 

35 

446 * 

8. f. 

9. 

2. 

10. 

*!■ 

11 3— 

12. 

4. 

13. 

4 

14. 1. 

15. 

1. 
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16. 

1. 

17. 

8 

6 il 9 

18. 

4. 

19. 

1 rr- 

20. 

i66 # 

21. 

1 

2 * 

22. 

3. 

23. 

3 

14 • 

24. 

7 

8 * 

25. 

2 6 A 

2 84 • 

26. 

8 

9 * 

27. 

14 

76 

28. 

% 

0 142 

<[85* 

• 

29. 

2. 

30. 

79 

135 

31. 

4- 

32. 

-ft 

33. 

11 

16* 

34. 

4- 

35. 

5 

7 • 

36. 

3 

•4 * 


1. 


1 


Exercise 22. 

— 2 . 


2-f 


3+ 


1+1 


3. 1+ 


1 + 


1 


6 . 


9. 


58 

115 

2 


7+1 


4* 


7. 


10 . 


12. 2 


6 


13. 


15. 


1 . 


3 * 


Exercise 23. 

2 - 4 . 



«L » 3 

1187* *• • 

2. II. 10. 











f 



( 14 ) 


4. 

4- 

5 3 
° 256 * 

6. 

7 

17 • 


l 

■* 

„ 0 


2 

7. 

12 * 

8. u . 

9. 

3* 


1 

— 5 


70 

10. 

• 

1440* 

11 

192 * 

12- 

9 ‘ 


1 3, 

1 1 


113 

13. 

2 ’ 100* 

14 2 i2 _> 75 * 

15. 

168’ 


8 

1 



16. 

135 * 

17. g . 


n fTA 

18. 

1 ton 13 cwt. 2 qr. 21 lbs. 

19. 

279 

800* 


1 

B . 95 



20. 

12 * 

21, T92 ’ 



22. 

Rs.45 5a. 4p. ; 

1 

12* 

23. 

4s. lid 


1 

2 



24. 

40 * 

25. -g-. 

• 



Exercise 24. 

1. G. C. M. = L. C. M. = 2-i 

2. G. C. M. = L. C. M. = 1 j®- 

3. G. C. M. = -^r,L. C. M. = ]. 


4. G. C. M. = L. C. M. = 60. 

5. G. C. M. = L. C. M. = 168. 

6. G. C. M. = J, L. C. M. = 346§. 


7. 1^22 ^ 
9. 192$ ft. 

11. 160. 


8. 4 minutes 43 jy secs. 

10. 217J ft; 242 times. 

12. 30*® sec. 13- H hours. 



< » » 


. . . .. Exercise 25. 

1. Re. 48. 

2. -|j-. A*s cost Rs. 5616, B’s Rs. 6240. 


3. 

4200. 

4. 

20 ft. . 

5. 

£2000, 

6. 

73-|~milefi. 

7. 

Rs. 5. 8a. 6p. 

• ■ 

8. 

Rs. 13. 2a. 

9. 

£312. 10s. 

10. 

6 

37 # 



11. 

Rs. 15000, Rs. 4500= 

=each oharity.- 

- 12. 

Rs. 4200. 

13. 

£1324, 13s. 

»£<*• 


14. 

Rs. 120. 

15. 

5. 

16. 

7. 


• 

17. 

(t) 7, 3. (ti) 19,1. 


18. 

£27. 

19. 

64 

209 * 

20. 

564. 

21. 

£213, 128. 

22. 

£123, 3s. 9d. 


• 



23. 

360, 6th 36, 

5th 40, 4th 46, 3rd 60, 

2nd 72. 


24. 

30. 

* 25. 

9 23 3 17 
24 ’ J 24 * 

26. 

Rs. 3600. 

27. 

Rs. 1560. 

28. 

105 gallons. 

29. 

Rs. 5000. 

30. 

360. 




• 



Exercise 26. 



1. 

03. 

2. 

•Oil. 

3. 

0213. 

4. 

7*00003. 

5. 

117-000001. 

6. 

10 005431. 

7. 

1-244. 

8. 

•0000445. 

9. 

*6. 

10. 

04. 

11. 

•008. 

12. 

■000009. 

13. 

109. 

14 

17-0031. 

15. 

0000377. 


16. Thirty-four hundredths. 

17. Thirty-four ten thousandths. 

18. Four ten-thousandths. 

19. Two hundred and thirty-seven ten-millionths. 


( 16 ) 


20. Thirteen and two thousand three hundred and twenty- 
seven hundred millionths. 

^ 100' 80 and lOOOO’ ^ 1000- 

(<p) 8000 and i 

22. (») The local value of 1=^, the local value of 7 

4 

“ioooo- 

(The local value of 0 is always 0). 

(t») No units, No tenths, No thousandths. 


Exercise 27 


1. 

G. C. M. = -175. 

2. 

G. C. M. = .019. 


L. C. M. = 3*5. 


L. C. M. = 171. 

3. 

G. C. M. = -035. 

4. 

G. C. M. = 16. 


L. C. M. = 21. 


L. C. M. = 12-8. 

5. 

G. C. M. = *34. 

6. 

G. C. M. = -0004 


L. C. M. = 34. 


L. C V M. « *01. 

7. 

G. C. M. = *88. 

8. 

G. C. M. = *32. 


L. C. M. = 308. 


L. C. M. = 57-6. 

9. 

2 min. 6 sec. 

10. 

12 sec. 11 



Exercise 28 

1. 

Terminating. 

2. 

Non-terminating. 

3. 

Terminating. 

4. 

Terminating. 

5. 

Non-terminating. 

6. 

Non-terminating. 

7. 

Non-terminating. 

8. 

Terminating. 

9- 

Non-terminating. 

10. 

Terminating. 

11 . 


12. 

•13. 

13. 

4-3. 

. 14. 

2-66. 

15. 

•846153. 

16. 

•058823529411764'}’. 

17. 

•36. 

18. 

•17857142 





19. 

2 

3* 

20. 

4 

11 * 

21. 

i 

3 r 

22. 

2 

33 * 

23. 

17 

90* 

24. 

i 

15’ 

25. 

7 

nr 

26. 

^555 * • 

27. 

3 

7* 

28. 

7 H 

21* 

29. 


30. 

7 — 
130* 

31. 

149 

495* 

• 

CM 

to 

4- 

• 

4 

33 

9 

70* 


Exercise 29 


1 . 

8. 

2. 851-9 

3. 

2. 

4. 

•12. 

S. 100. 

6. 

*125. 

7. 

1015. 

8. 26. 

9. 

44. 

10. 

350. 

11. 1. 

12. 

1. 

13. 

3. 

14. -890294. 

15. 

46*95091. 

16. 

4*16221140132031. 

17. 

•0827*3020. 

18* 

3. 

19. 25. . 

20. 

267-40259t. 

21. 

•ool. 

22. 1. 

23. 

209 .. 


( 



.6000* 

24. 

6. 

25. 6. '. 

26. 

l •• ; 

22 * 

27. 

9 

50 * J 

* 

• 



i r : 


I. £10.10a. lOd. 
3. 16s. 0-37i0l3d. 

5. 11a. 3d. 


7. 4*d. 





Exercise 30 

2. £1. 7a. 6d. 
•4. £1. 7&. 9d. 
6. ;18s, 9d. 

8.I Rs. 6. 

10. 3s. , r 








( 18 ) 


11. 

3qrs. 16 lb. 

12. £24. 19s. 5Jd. 

13. 

£24. 19s. 5jd. 

14. £5. 12s. 


15. 

£7. 10s. ; Rs. 100. 16. £14. 15s. i-d. 



Exercise 31 


1. 

•0625. 

2. *25. 

3. *3. 

4. 

•46875. 

5. 7-75. 

6. 9-640625. 

7. 

•0625. 

8. *7875. 

9. *15625. 

10. 

•815625. 

11. 17*8364583. 

12. *3281. 

13. 

•8333. 

14. -7188. 

15. *1833. 

16. 

•7438. 

17. *7406. 

18. *015625. 

19. 

•00027. 

20. '0052083. 

21. *0015625. 

22. 

•00416. 

23. -000563L 

24. *002738. 

25. 

•625. 

26. 1*514375. 

27. *003125. 

28. 

•5. 

29. *0375. v . 

30. *75. 

31. 

•72. 

32. :07. 

33. *390625. 

34. 

•2421875. . 

35. *34375. 

36. *3875. 

37. 

15. 

38. *03. 

39. *035. 

40. 

•25. 

41. *0203125. 

42. 9*9375. 

43. 

•0203125. 

44. ‘2083. 

45. *32. 

46. 

Rs. 32. 12a. 8p.; 

•3 47. £39. 13s. 4d.; 1 

•809523. 


• 

Exercise 32 


1. 

34*748. 

2. 929*48746. 

3. 12.536. 

4. 

596*777. 

5. 57*7154297. 




Exercise 33 

! ' 

1. 

2-7183. 

2. *6321. 

3. 1*224. 

4 

•78539. 

5. 1*6487. 

6. 1*250. • 

7. 

•14285. 

8. 1*125. 

9. *85714. 

10. 

•54931. 

11. *4055. 

12. 3*1416. 

13. 

•2492. 






• . ii • 

. > : 

»•» . « 

. • 

. • V s 

Exercise 34 

, : 

, % • 

f '! ;*! 

1. 

29002.) ; ; 

2. 

22*0364. 

3. 

554f 001 1 

4. 

•0508. . , 

• • . * • . 

5. 

. 969*15. 

: V | 

236*|843. !i; 

7. 

77.336. ^ 

• a 

, *00001. 

'.a a 

14404 .;; 

10. 

212^000. 

it, 

169000000. 

• 

12. 

• 

137*8. ; 

13. 

00250. 

14. 

249660000000. 

15. 

*214. 



$ 

Exercise 35 



.1. 

.. v *. • 4 •• 

•436. *. 

: 

2. 

1*732. 

1 3: 

46 899. * 

4. 

008577; 

5. 

405*186. - • ' * 

6. 

•31831. 

7. 

*013507. ' ! 1 

8. 

•3770. 

9. 

2062-649J 

10. 

200.M 1 

11. 

26219. : 

• 

12. 

£53. 18s. 7d. 


. , ; T I 

* • • • 

1 I . * 4 • 

i 

Exercise 36 

> 

• 

• , 

1. 

1 • 1 1 

1372. ' 1 

• 

2. 

• • 

1000000. 

3. 

' 360. * ‘ 


^ 1 


1 ! 

• 

"• • i 

4. 

2 10 ' • 

5. 29^. 

'; » 

\ *, 

• 

i 

6. 

I 

186*41' 

7. 

Rs. 13. 7a9. ! •' 

8, 

. ' £5; 12s. 

„ 7 . 

9. 

• * *. 

' , • * . • . . . . . 

» • 

1880. 

% 

10. 

135' 

304* 

» * , 

4 

11 

% 

(M 

OO 

12 . 

•237 ' ' ’ • ' 

13. 

1. 14. 12. 

15 

. i. 16. j. 

17. 

1 . 18. 

i *1 . * • 

6 * 

6672 19. (a) 

# t % 

216 . 

(5) j: (c> ioo 

* • 


• ! # .* • • 1 

• 


• 9 

Exercise 37 

• 

? 

• 

1 . 

Rs. 1503. 2a. 8p. 

» 

2. , Ro. 9066. 4ft. 

3. 

£3028. 2s. 6d. 


4. £3591. 

8 b. 6 |d. 

5. 

Rs. 400. 


6. £6352. 

lie. 11 Id.' 

7. 

4218 mds. 30 srs. 


8 * 470 tons 8 cwt. 0 qr.16 lb 9 


9. Rs. 328o ()a. Op. 10. Re. 29055.4a, 4p. 

11. £22668.,8e. lOd. , 12. £1432. 10a 5d. 

13. Rs. 1319.12» 8p.,, , 14. £1622 JOs. 

15. £607. 8e. 2Jd. 16. £12290,16s. 


17. 

( 

Rs. 1317 12a. Op. 

20 

18. 

) 

£1197. 17s. 3d. 

19. 

R8. 385. 11a. lOJp. 

20. 

Rs. 9105. la. 6p. 

21 

Rs. 132. 13a. 

22. 

£134. 5s. 5jj|d. '' ' j j 

23. 

Rs. 562. 8a. 

24. 

• Rs. 187. 8a. 

25. 

£30. 14s. 5d. 

r 

26. 

1 £11870. 3s. 4*5d. app. 


Exercise! 

38 

1. 

. Rs. 197. 11a, 7g|Jp. 

2. 

Rs. 1232. 7a 2p. 

3. 

Rs. 8600. 13a. 10^p. 

4. 

Rs. 1073. 9a. 4p. 

5. 

Rs. 33862. 14a. 3£p. 

6. 

£29. 18s. 8|d. 

, 7. 

£706. 16s. 7£Jd. 

8. 

Rs. 303. 2a. 2J?p. 

9. 

£32. 14s. 3$d. 

10. 

£12. 15s. lljd. 

11. 

£19. 10s. 

12. 

£96. 16s. 9Jd. 

13. 

£46. 8s. 4^d. 

14. 

£5115. 2s. 4|d. 

15. 

£3659. 6s. lOJd. 

16. 

Rs. 923. 6a. 4£p. 

17. 

Rs. 669. 4a. 7^p. 

18. 

Rs. 1146. 5a. 3p. 

19. 

£1806. 13s. 6d. 

20. Rs. 25516373. 9a. lip. nearly. 

21. 

Rs 67567. 9a. 7g-p. 

22. 

£69. 3s. 10^d. 

23. 

£65. 4s. 7^d. . 

24. 

Rs. 1689. 11a 5Jp. 

25. 

Rs. 3205. 6a. 5^p. 

26. 

Rs. 57, 12a. 

27. 

Rs. 543. 9a. 6££p. 

28. 

Rs. 9517. 8a. 9p. 

29. 

Rs. 219. 2a. 3p. 

30. 

Rs. 283. 

31. 

178 hrs. 52 min. 30 sec. 

i 


32. 

£52. 15s. 6d. 

• 

1 i 0 

A t * • 


. • » 

i . . 

Exercise 39 

• 

1. 

Rs k 76. la. 6p. 

2. 

Rs. 48. 7a. Op. ^ 

3. 

Rs. 441. 1 la. 

4. 

Rs. 78. 10a, 6p. 

5. 

£18. 4s. 6f s d. 

6. 

Rs. 165. 14a’. Op. 

7. 

Rs. 192. la. 6p. 


t • • • 

• 

t 



I 


, ( 21 ) 

« 

Exercise 40 

I. (<») 289, 2025, 1309, 4624. 

( 6 ) 251001, 303609,4004001,1030226. 
H. (a) 841, 1521, 0241, 7921. 

(6) 64, 7744, 9604, 996004. 


Ill 

(of 84. 

(*) 2X. 



IV. 

(a) 70556751. (fij 99998704. 


. . 

. / 

v. 

(a) 121000000. {b ) 100000000. 




1 

Exercise 41 


.* » 

1. 

357. 

2. 567. , 

0 

* 

* 

• 

m 

3. 

W 12!—7*. 

i • .. » 

, (it) 310*-r309*., 

(iX) 

• » • 

32 2 —28*. 

4. 

35. . 

5. -7. . 

6. 

518400. 

7. 

576.. 

8- 456, 

9. 

1440 

10. 

176400. 

• 



• 

* 


• • 

Exercise 42 


# 

I. 

24. 

2. 33. 

3. 

5630; - 

4. 

mm 

171. 

5. 356. 

6. 

583. 

7. 

939. 

8. 14305. 

9. 

921986. 

10, 

2*2360679 

11. 3-316626. 

12. 

2*645. 

13. 

16. 

7*6. 

17*2. 

14. 8-6. 

17. 1313. 

15. 

18. 

117. 

*8021. 

19. 

00901. 

28. 0105. 

21. 

*0079. 

22. 

mm 

2213. 

23. 0316. 

24. 

12*348. 

25. 

_n n 

2304484. 

26. -1607. ... 

27. 

*471. 

28. 

20*833. 

29. 791. 

' V • * 

30. 

■522233. 

31/' 

• % 

1-927. 

r 

32. 12 i. 

33. 

9 IT * 

* « 

34. 

4J. 

35, *®iV : 

/ 

36. 

. 

. “ x*; " : ;\ x v 



’X, Ts -**» 



( 22 ) 


37. 

1*760. 

3g 21 

29 

39. 

1 

8* 

i • * * t . 

40. 

17 

33* 

41 3 159 

41. d 22Q . 

42. 

t 

25*715. 

, * ’ \ 

43. 

4 

44. *0^39 1. 

45. 

1*22, 

46. 

•9999... 

47. 1*00015. 

48. 

/jl; *00039 

y 18 ’ 

49. 

210. 

50. 30. ' 

51. 

27 ; 2s. 3d. 

52. 

748 yds. 

53. Rs. 247. 8a. 

# 

54. 

Rs. 112. 

55. 

132. 

56. 93. 

57. 

137. 

58. 

(a) 119. 

(6) 10. 



59. 

(a) 6x3x3x7x7x11x11x13x13 ; 

5. (6) 3. 

60. 

1 100489. 

61. 9998244. 

62. 

12321. 

63. 

• • 

4460. 

64. 6690. 

65. 

3973.' 

; .* '»'• 

66. 

23 1? 

23 17* 

67. 246016. 

68. 

13. 

69. 

two. 

Exercise 43 


• . •• 

1. 

5. 

63. 

^74. : 

2. 88. 

6. 1021, , 

3. 38. 4. 412 

4 ' : 2 

7. g . 8- 

9. 

! t 
n * 

2 ' ' 

10. 3 


. 1 

• ♦ • 

11. 

' (a) (t) 10. 

(«) 7. (Hi) 33. 


• • * ♦ 1 


(6) (t) 100. 

(ii) 49. (m) 1089. 


• * • 

... \ ,• 

i 

» t • 

Exercise 44 



l. 

4. 

:577. 

•378. 

2. ;-447. 

5. *353. 


3. *408. 

6. *722. 

8. 

0.890. 

9. 7*873. 

V 






( 23 ) 


10. 

9-798. 

11. 2-41. 

12. *51. 

% 

13. 

1-61. 





Exercise 45. 


1. 

(a) Rs. 2, 4a. 

(6) Rs. 40, 8a. 


2. 

Rs. 28, 7a. 

3. 10 a. 6p. 

4. 

£34, 10s. 

5. 7 min. 48 sec. 

6 . 

Is. Od. 

7. £816, 

16s. 

8. 

5488. 

9. 20J day. 

10. 

£231, 6a. 8d. 

11. 37. 

■ 

12. 

99. 

13. 225. 


14. 

25 miles. 

15. 31 horses. 

16. 

2s. 3Jd. 

17. £89, 8s. 6d. 

18. 

3 hrs. 41 min. 15 sec. 19. 25. 

• 

20. 

6J acres. 

21. Rs. 493, la. 

22. 

Rs. 5, la. 





Exercise 46. 

• 

1. 

75 days. 

2. 27 men. 

3. 45 horses. 

4. 

18 days. 

5. 72 days. 

6. 30 days. 

7. 

60 days. 

8. 17 days.- 

9. 272 men. 

10. 

7500 men. 

11. 3| days. 

12. 24 days. 

13. 

6 days. 

14. 9 days. 

15. 165 days. 

16. 

150 lbs. 

17. 108 days. 

18. 460 men. 

19. 

36 men. 

Exercise 47. 


1. 

9 days. 

2. 5 days. 

3. 6 hrs. 

4. 

20 men. 

5. 96 men. 

6. 30. 

7. 

14 hrs. 

8. 60 days. 

9. 24 days. 

10. 

54 

11. lOfin. 

12. 14 men. 

13. 

60 days. 

14. 30 oz. 

15. 12 days. 


( 24 ) 


16. 

4* days. 

17. 6-| days. 

18. 

19. 

10 days. 

20. 8 reams. 

21. 

22. 

324. 

23. 9 days. 

24. 



Exercise 48. 


1 . 

Rs. 180. 

2. 10a. 8p. 

3. 

4. 

2a. 8p. 

5. Rs. 250. 

6. 

7. 

12 lbs. 

8. 128. 

9. 

10. 

Rs. 11, 4a. 

11. 18 days. 

12. 

13. 

880 yds. 

14. 19s. 3d. 

15. 

16. 

£12. 

17. tea, 2s. ; coffee, Is. 

18. 

6 days from beginning. 




Exercise 49. 


1 . 

5 : 9. 

2. 1 : 4224. 

3. 

4. 

6 : 7 is greater. 

5. 

6. 

35 : 36. 

77 

7 

'• 99 ‘ 


8. 

(i) 3 : 20. (it) 9 : 8. 


9 

49:81. (n) 

400 :441. 

10. 

11. 

54, 63. 

11. Rs. 19, 11a. 

12. 

14. 

6 

If 

15. 117:143:154. 


16. 

24 : 28 : 30 : 

33. 




Exercise 50. 


1 . 

Yes. 

2. Yes. 

3. 

4. 

42. 

5. 39. 

6. 

7. 

*9. 

8. IS. 

9. 


Exercise 51. 

2. 10 days. 


£216. 

£20, 14s. 

9 hrs. 

f 

Rs. 200. 

1 anna. 

400. 

Re. 1. 5a. 

6 . 

3d. ; sugar 2$d. 


19:21. 

Equal. 


57. 152. 
39 : 28. 


Yes. 

18. 

14. 


1. 315 days. 


3. 30 days. 



( 25 ) 


4. 

70 days. 

5. 

63 days. 

6. 

9 

9-jj-days. 

7. 

100 men. 

8. 

68 men. 

9. 

’ M • i 

Rs. 85. 8a. . 

• > 

10. 

45 men. 

11. 

25 men. 

12. 

55 miles. 

13. 

10 hrs. 

14. 

5 hrs. 

15. 

3 miles. 

16. 

42 days. 

17. 

4 ibs. 8 oz. 

18. 

18 times. 

19. 

20 days. 

20. 

£21. 7s. 6d. 

21. 

16 hrs. 

1 • • 

22. 

35 days. 

23. 

3£ days. 

24. 

g 

Sy^-months. 

25. 

39 days. 

26. 

£606. 

27. 

36 men. 

28. 

90 men. 

29. 

35 boys. 

30. 

• 

26 coolies. 

31. 

1250. 

32. 

8 weeKs. 

33. 

28 days. 

34. 

13 weeks. 

35. 

1200 

36. 

,13 , 1 

6 .jo-days. 

37. 

A 

Rs. 25600. 

• 

38. 

10f days. 

39. 

60 days. 

40. 

54 men. 

41. 

96 days. 

42. 

180 men. 

43. 

12 weeks. 

44. 

20 people. 

45. 

30 weeks. s 

46. 

114 men. 

47. 

2J days. 

48. 

7 men. •’ 

49. 

3| days. 




• 


Exercise 52 

1. Ra. 32-12-0, Rs. 40-15-0, Rs. 49-2-0. I 

2. £55-10-0, £74, £138-15-0. 

3. £312, £624, £936, £1560. 

4. £3948, £3572, £3008, £2256. 

5. Ra. 1010, Rs. 1212, Rs. 1422. 

6 . Rs. 116, 14a. 

7. 316, 225, 176. 8. 144, 12, 9. 

9- 2000, 1500, 1250, 1200. 

10. Rs. 80, Rs. 120, Rs. 150.' 

11. £4600, £9000, £12000, £16800. 


( 26 ) 

12. Rs. 457, Rs. 685, 8a. Rs. . 14, 2a. 

13. £168, £210, £175. 

14. £153, 9s.’ £34, 2s., £102, 6s. 

15. Rs. 117, Rs. 78, Rs. 52. 

16. £140, £315, £42. 

17. £65, 8s. 9d., £196, 6s. 3d. £261. 16s. 

18. Rs. 180, Rs. 270, Rs. 150. 

19. Rs. 95, Rs. 19, Rs. 4, 12a. 

20. £32, £30, £13, 6s. 8d. £43, 6s. 8d. 

21. £150, 16s., £100, 10s; £90. 9s., £251. 5s. 

22. Rs. 840, Rs. 1100, Rs. 1140. 

23. Rs. 3762, Rs. 2280, Rs. 6498. 

24. Rs. 199. 8a. 

25. £14. 17s. 6d., £12. 15s. 

26 A boy Rs. 20, A woman Rs. 60, A man Rs. 90. 

27. Boy 10s. 6d., woman £1. Is., man £3. 3s. 

28. Rs. 32}. 

29. £8, £9, 12s., £5. 6s. 8d. 

30. Men Rs. 145, 12a. 5}p., women Rs. 170. 10a. 8p., boys 
Rs. 163. 8a. 10}p. 

31. Rs. 895. 8a. 4p. 

32. Man Rs. 167, la. Op, Woman Rs. 97, 7a. 3p. boy 
Rs. 69, 9a. 9p., girl Rs. 41, 12a. 3p. 

33. Rs. 55, Half rupees = 88, quarter rupees = 77. 

34. Sov. = 4, H. C. = 6, S. = 22. 

35. Half-rupees = 39, two-anna pieces=104, Half-anna pieces 
=208. 

36. £72. 6s. 8d. 37. la.; 4a. 

f 

38. Rs 7 ; Rs. 4, 8a. 39. Rs. 531, 8a. 

40. Each child Rs. 960, Each brother Rs. 495. 

41. A’s share = 864 acres, B’s share = 1440 aores, C’s share 

= 2304 acres. 



42 . In the last four. 


( 2t ) 


• ) 


43. 8 : ft ; &44. 


1 * 


Exercise 53 


.> 



1. Es. 66, 7a. 6p.; Eb. 88, 10a. 

2. £164, 10s. 6d„ £198. 13s. 6d. ( 

3. £67, £76, £95. " ! 

4. Es. 2213, 8a. 8p„ Es. 1660, 2a, 6p„ Ea. 1328. 2a. Es. 1438 

12a. lOp. . ’ ! ' - 

5. Es. 166, Es. 143, Es. 110. 

6 . £295, £177. 

• * I • 

. Exercise 54 


1. Rs. 440, Rs. 220. * • • ' 

2. £226. 7s. Id;; £251. 16s. ; £238. 10s. 

3. Rs. 7 ; Rs. 6 ; Rs. 4, 8a. 

4. Re. 297, Rs. 330, Rs. 176. 

5. Rs. 480 ; Rs. 533, 5a. 4p., Rs. 466, 10a. 8p. 

6 . Rs. 1161, 6a; Rs. 492, 10a. - 

7. Rs. 240, Rs. 270, Rs. 900. 

8. £120, £320, £800. L • ‘ 

9. Rs. 2600. Rs. 1800. 10. £165, £146. 


12. Rs. 250, Rs. 27Q. 
14. Rs. 471, Rs, 243. 


; <1! 


11. £49,14s.; £42, 12s. 

13. t .£270, £120, ( £112J. 

15. £80, £90, £84. 

16. At the end of 9 months. 

r1 . • i . « 

*17. At the end of 3J months. , 

18. 360 oxen. 19. 10. 

20. Rs. 20Q. . , 7} 

21. £190. 12s. 6d., £?Q. 12s. ; 6d.; £1$. l^s. 

22. ' 6 months. 

23. Rs. 860, Rs. 846, Rs. 1182. V 


i • . 

«i ' 


I.;’ 


( 


v 


i 


i i 




• 4 
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14. Rs. UJ500, Rs.,7000, 7350. 

15. A and B each receive £111. 2s. 2§d. 

16. £1600, £1800. 27. Rs. 736. 

Exercise 55 


1. 

W 20' 

(*) 

1 

3 • 

<«) ~ ■ (d) 1. 

2. 

60%, 33$%, 

80%, 114 | »/ 

1 

t 

o* ; 

3. 

Rs. 48. 


4. 

£105. 

5 

£233. 8s. 2d. 


6. 

lsr. 12chh. 

7. 

644. 


8. 

Rs. 3, 10a. 6p. 

9. 

Rs. 536. 


10. 

£150. 

11. 

18000. 


12. 

Rs. 153, 2a. 

13. 

1088. 


14. 

33 h% 

15. 

22 i %. 


16. 

• • 

• 

nO 

o x 

CO ’l> 

17. 

273. 


18. 

Rs. 500. 

19. 

900. 


20. 

Rs. 12. 8a. 

21. 

Rs. 200. 


22. 

101500. 




Exercise 56 

1. 

39690. 

2. 

32490. 

3. 80000. 

4. 

80000. 

5. 

3500000. 6. 88200; 76190. 

7. 

2825761, 2560000 


8. 1280000. 

9. 

7-689. 

10. 

120000. 

11. 20200. 

12. 

25% loss. 

13 

50%. 

14. 25i%. 

15 

18. 

700. 

16|%. 

1& 

19. 

3000. 17. 33$%. 

600 million quarters. 

20. 

20 million tone. 

21. 

60 million tons. 

22. 

n-4%. 

23. 

28-y %• 

24. 80%. 


( » ) 


25. 

28. 

30. 

32. 

34. 

36. 


1. 

3. 

5. 

7. 

9. 

11 . 

13. 

15. 


68|%. 26. 800. 

(a) 240. (b) 23%. (c) 260. 
110,90, 30,10. 

204 . 33. 522. 

cent per cent, just passes. 

32 - 37. 58-82%. 

Exercise 57 

(o) 10a. (b) Rs. 200. 


27. 200. 

2 !). 88 %.- 

31. 40,56,75. 

! 

' *• ’ “• i 

35. Rs. 100000. 
38. 4f%. 


16s 

Rs. 610. 
£3743. 5s. 
Rs. 3513, 

£622, 2s. 6d. 
5a. 4p 

£4402. 10s. 


2. 18s. 


I. Rs. 202. 

4. Rs. 400. 

7. Rs. 832. 

10. £577. 

13. Rs. 540, 8a. 

16. £143,19s. id. 
18. 4Jp. ' 

20. Rs. 1680. 

22 . 2 * %. 

24. 40 %. 

1- Rs. 122. 8a. 

3. Rs. 145. 14a. 


4. £482. 11s 

6. Rs. 1625. 
8. £4937. 

10. £23160. 

12. Rs 5700. 
14. £1425. 


. I 


Exercise 58 


2. £21, 15s. 4id, 
5. Rs. 2322, 8a. 
8. £179, 3s. 4d. 

11. Rs. 693, 12a. 
14. 7p. 


3. Rs. 15546. 

6. 490,15s. , 

9. Rs. 2880. 

12. 2310. 

15. 6 p. 

17. £15. 

19. - £1000. 

21. Rs. 5620. 

23. Rs. 6300 increase. 


▼ 

Exercise 59. 

■« i 


£84. 

Rs. 4000. 
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5. 

Rs. 243. 


6. 

7. 

£3500. 


8. 

9. 

Rs. 60000. 


10. 

11. 

£651. 2s., £14668. 

18s. 

11. 

13. . 

£82. 10s. • 


14. 

15. 

Rs. 3224. 


16. 



Exercise 60 

1. 

16 p. c. gain. 


2. 

3. 

17jj® P- «■ lo88 ' 

'* ' 

4. 

5. 

26 £ P. c. 


6. 

7. 

4 ! 

72 - p. o. 

f 

l • k 

8. 

9. 

12} p. c. 

• 

10. 

11. 

21 p. c. 


12. 

13. 

4 p. c. loss. 

• 


14. 

15. 

6a. loss, 4 % 1088 

» , 

16. 




18. 

17. 

14 _ %• •* 

7 


19 

3 -—p. c. g ain * 


20. 


13 0/ 


22. 

21. 

11 17 /o- 


23. 

53} p. c. 

. • 

24. 

25. 

10 % , . 


21 


Rs. 7000. 
£9000. 

Rs. 577, 8a. 
Rs. 1800. 
£10720. 

£4333. 6s. 8d. 


33.} p. c. gain. 



44 p. c. gain. 

11 

I -yj P- c - g ain - 

1 

II y p. c. gain. 
4 p. c. loss. 

33 $ %. 

11 % g ain - 

, 1 

33 p. c. loss. 


56} %• 
21 yP- c - 

14 ^ % 
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Exercise 61. 


1. Rs. 94J.: 

3. Re. 396. 

5. Rs. 3825. 

7. 6}d. 

9. 3a. 

11. Re. 1.9a. 
13. Rs. 17. 8a. 

l. Rs. eo. 

3. £48. 

5. £25. 

7. 4a. 3p. 

9. 14§ chh. 

11. Rs. 20 loss. 


2. Rs. 244. 12a. 

4. £187. 

6. 6a. 3p. 

8. 10 srs. 

10. Rs. 21. 12a. 

' 12. Rs. 9. 10a. 8p. 

14. £14. 8s. 15. Rs. 22. 

Exercise 62 

* 2. £60. 

4. 8a. 4p. 

6. 2a. 

8. 15 chh. . 

10. Loss Rs. 8. 5a. 4p. 

12. Rs. 6900. 


Exercise 63. 

1. Rs. 146. 10a. 2. Rs. 2$6. 15a. 8p. 

3. Rs. 2. 10a. 6p. nearly. 4. Rs. 256. 2a. 2§p. 

5. 65 % more on the actual cost of the article. 

6 . . Rs. 525. . 7. 55s. 6£d. 

8. Rs. 1216, 9. Rs. 3000. 

10. 8s. 4d. 11 . Rs. 2691. 

Exercise 64. 


1. Rs. 319.8a. 
3. 6a. 9p. 

5. £14. 

7. 6%. 

• e 

9- 14 i % loss. 


2. Rs. 1050. 

4. 5a. 9p. 

6 . 5a. 3p. 

8. 10£% loss. 

10. 1~%108S. 



f 4 


11 . 5 % gain. 

13- 16* % gain. 
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12 . 6J % loss. 

14. 28 «- %. 

Exercise 65. 


1 . 

Rs. 250. 

2. Rs. 9. 6a. 

3. Rs. 187. 8a. 

4. 

Rs. 50. 

5. £6. 

6. Rs. 1500. 

7. 

Rs. 18900. 

8. Rs. 400. 

9. 8 annas. 

10. 

£2. !0s. 

11. Rs. 12. 8a. 

12. £3. 15s. 

13. 

Rs. 120. 

Exercise 66. 


1. 

10. 

2. 24. 

3. Re. 1. 3a. 

4. 

30. 

5. 17. 

8. 410. 

6. 480. 

7. 

3744. 

9. 3600. 

10. 

240. 

11. 320, 6| %. 

• 



Exercise 67. 


1. 

16J %. 

2. 25%. 

3. 33$ %. 

4. 

20 %. 

5. 33$%. 

6. 15%. 


• 

Exercise 68. 


1 . 

Rs. 2, 2a. 

2. 8a8. 

< • 

3. 

7 for a shilling. 4. 9 pies. 


5. 

Rs. 2, 4as. ; 

Rs. 2, 8as. 6. Rs. 2 ; Rs. 2, 10a. 8p. 

7. 

Is 2d. a dozen. 8. Rs. 16 a ton. 



Exercise 69. 

• 

. • 

1. 

38 J %. 

2. 35%. 

• 

3. 

2s. 7Jd. per lb. 4. 22-srs. 

for a rupee. 

0 

5. 

16 

Rs. 9, Gas. 8^p. per md. 


6. 

Rs. 7, 8as. 

7. Rs. 26 per md. 

« f • 

8. 

Rs. 10. 

9. Rs. 390, 

10as. 
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10. 14*%. 

12. Rs. 3, 12as. 




!• Rs. 3, 8&s. 


11 . 20 %. 

13. Rs. 27, 2aa. 6|p, 

• _ • 

Exercise 70. 

• ♦♦ !• 

• • , . f • 

2. Rs. 3. lOas. 8p. 

Exercise 71. 


1. Sugar 3as. a.lb.; jea Rs. 2, 4as. a lb. 

2. Sugar 4as. a lb.; tea Rs. 2, 8as. a lb. 

3. Sugar Sas. a lb .; tea Rs. 2, 4as. a lb. 

4. Tea 2s. per lb., coffee Is. 6d. per lb. 

5. Rs. 200. 4as. per lb* 

Exercise 72. 


\ • 


1 . 10 %. 

4 - 6 %. 

6. Rs. 26, 4as. 
8 . 7 


2- 20%. 3. n%, 

5. Rs. 20, 13as. 4p. 

7 . 20 %. 

k A • ^ % d • 


12 °/ # ; 

11. Rs. 3, 15as. 12. £24. 


i- o4 % - 

• ■ * 1 

3. £1,16a. 


9. Rs. 120. 10. R S . 246 

i; 

13. 40|%. 

Exercise 73. 


.*■» •* 


2. lOas. 




• * « 


2 


«• 2a ’ 6 i* • 

6. Rs. 505, Rs. 808. 
8. 8*23%. -ajr . ; 

10. 6s. 6d. 

*9 . _ 12. Cow £9; Horse £ 

13. A s ooBt=Rs. 460 ; B’s oost=Rs. 4Q0. 

14. Dearer hor*,=Rs, 1050, cheaper horse=Rs. KMX 


5. Rs. 360, Rs. 280.. 

7. Rs. 60. 

9. 21%; 

11 . £60. 
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15. 

oo 

. c 

• 

16. 

8 lb. ; Rs. 86, 8 as. 

17. 

Rs. I2,"4as. 

18. 

75. 

19. 

Rs, 4, 4as. 

20. 

Rs. 6 per head. 



Exercise 74. 


1. 

Rb. 42. 

2 

Rs. 404. 

3. 

£178, 8s. lOd. 

4. 

£30, 7s. 9d. 

5. 

£126, Us, 3d. 

6 

£35, 3b. 9^d. 

7. 

Rs. 18, 5a. 4p. 

8. 

Rs. 14, 10a. 8p. 

9. 

Rs. 18, 12a. 

10. 

Rs. 37, 2a. 8p. 

11. 

Rs. 7, 8a. 

12. 

Rs. 15. 

13. 

£9, 7s. 6d. 

14. 

£16, 4s. 9d. 

15. 

Rs. 8, 10a. 

16. 

£60. 

17. 

Rs. 45. 

18. 

Rs. 465. 

19. 

Rs. 1028, 8a. 

20. 

£274, 13s. 4d. 

21. 

Rs. 1365, 10a. 

22. 

£35, 16s. IfO^id. 

23. 

Rs. 25, 8a. 

24. 

Rs. 150. 



Exercise 75. 


1. 

£529, 4s. 7j|d. 

2. 

Rs. 2290. 

3. 

£106, 5s. 

4. 

£588, 10s. lOd. 

5. 

£250. 

6. 

£5380. 

7. 

Rs. 5000. 

8. 

Rs. 3250. 

9. 

Rs. 1300. 

10. 

£576, 18s, 9d. 

11. 

Rs. 5050. 

12. 

£2600. 

13. 

£1333, 6s. 8d. 

14. 

£3200. 

15. 

Rs. 3600. 

16. 

Rs. 7200. 
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ise 76 


1. 

4. 

7. 

10 . 

13. 

16. 


3i%. 

25%. 

4%. 

4%. 

9%. 


2- 4i%. 

5. 4J%. 
8- 5%. 
11 . 10 %. 
14. 4%. 


Rs. 133, 5a. 4p. ; 6%. 

Exercise 77. 


3. 

6 . 

9. 

12 . 

15. 

17. 


2-i o/ 

50 /o * 

9f%. 

5%. 

5%- 

31%. 

«*%. 


1 . 

3. 

6 . 

8 . 

10 . 


4 years 4 months. 
6 months. 

6J years. 

6 years; 30 years. 
July 22. 


2. 4$ years. 

4. 4 years 
7. 8J years. 

9. 1st Apil, 1928, 


1. 8| years. 

3. 40 years. 

5. 16 years. 

7. 6J years. 

9. 2J years. 

11. Re. 510. 

13. 12 years. 

15. Ra. 5650. 

17. Rs. 84000. 

19. Re. 600. 

21. £3600; 7 %. 

22. Rs. 120Q at 4} % 

23. £1100. 

25. $946,8a. 


Exercise 78 

2. 32 years. 

4. 25 years. 

6. 20 years. 

8. £10757, 2s. 6d. 
10. £357, 15s. 

12. Rs. 262, 8a. 

14. 14 years, 
i 16. Rs. 7600. 

18. Rs. 1800. 

20. Rs. 450:7 %. 

; Rs. 450 at 5 %. 

24. Re. 1500. 

26. Re, 30. 


2 year*-. 
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27. 

£43, Os. od. 

28. 

Rs. 109, 14a. 9p. 

29. 

Rs. 12600. 

30. 

Rs. 5650 

31. 

Rs. 80. 

32. 

Rs. 800. 

33. 

£287, 10s.; £262, 10s. 

£241, 

10s. 

34. 

Rs. 9000, Rs. 9750. 

35. 

Rs. 4000, Rs. 3000. 

36. 

Rs. 421 ; 10 °/ c . 

37. 

9i 7.. 

38. 

£1800. 

i « 

39. 

Rs. 484. . . 

40. 

Rs. 500 ; 6 yrs., 8 yrs 

• 


41. 

Rs. 160, 10a. 9p. 

41. 

H °/o* 

43. 

6] °/ 0 . , • : • 

44. 

0: C / o . * 

45. 

Rs. 1800*; Rs. 700. 

46. 

Rs. 3000 

47. 

Rs. 7500. 

48. 

£2000. ... > 

49. 

63 W 


V . 1 


Exercise 79 

1. 

Rs. 630. 

- 2. 

£510. 

3. 

£322, 12s. 

4. 

61. : 

5. 

Rs. 893, 6a. 8^ p. 

6. 

.• •• Q 

Rs. 106, la. 9—p 

o 

7. 

£10, 5s. OJd. 

8. 

£540, 16s. 

9. 

Rs. 1808, la. 7^p. 

10. 

Rs. 1940, 4a. Ip. 

11. 

£1602, 18s. 7d. 

12. 

£38. 5s. 7d. 

13. 

Rs. 29, 7a._4p. 

14. 

£955, 10s, 

• 

15. 

Rs. 25, 3a. lip. 

16. 

£194, 3s. Od. 

17. 

£3661, 13s. 4d. 

18. 

12811,, 18s. 

19. 

£424, 12s. ljd. nearly. 

,112 
125 ^ 


20. 

Rs. 250 ; Rs. 23. 2a. 1( 

• ’ • 

% • 

• 

. 

21. 

Rs. 84. • 


• 

i 


Exercise 80. , , 

2. £ 155. Od. 6d. 


1. Re. 1. 
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. T * • V . < . 

I •'it ■ * 


3. Rs. 38. 2a. 
St*" Rs. 7. 4a. 9p. 


1. Rs. 1000. 

4. £500. 

7. £650. 

10. Rs. 1500. 
13. £112.15s; v; 


4. Rs. 2. 5a. nearly. 

’ 6. £7. 11s.' 3‘42d. 

* • # • • 

cercise 81. 

2. £312: 10s. ' • 3. ‘ Rs. $00. 
•5. Rs. 3125. 6. £2500. 

8. £1500. ~ 9. £1600. 

ll; £512; 12. Rs. 4600, 

14. £976, 11s. 3d.o j v r 


1. 3 years. 
4. 3 years. 

1 . 6 %. 

4. 12%. 


3. v 3 years. 

.x* 


•j : o* •• 


& i 


• • .• / 

- ? .• . t 


3r 3jt%. 


1. Rs. 625. 
A, Rs. 6000. 


3 / £ 1000 . 

7: £8000. 


Exercise 82. • *- 

. » * 

1. 3 years. 2. 2 years. : 3.'^3 years. 

4. 3 years. ‘ ’ 5. 1| years. ** ' x ' 

Exercise-83. ^V -1 •• J:K : ; ? x 
• * ; 

*• 6 %- 2. 10%. 3; 3Ji%. 

4. 12%. 5. 33 J%. - 

Exercise 84. • -r 

• • 

1. Rs. 626. 2. £740. . 3.' £1000. 

4. Rs. 6000. 5. its. 17600. 

!fe £2066.'11 b. ljd..: ••• 7: £8000. 

8. Rs. 900, $8. 120, Rs. 124.. . .. . 

9. ,6%, £8000.lOi £2000,’10%; ' ,!l 

11. £2600;%. 12. £800 ; 6%. 13. Rs. 760; 4%. 

14. 4%. 15; £1200 ; 6J%. 

16. Sum borrowed Rs. 2808, 16a. 9^ p. ; 

* * * • ^ 

Debt after 3 years Rs. 5132, la, lip. 

17. Rs. 4851 ; Rs. 4400. 

18. : £606, £650, £500. 

19. - Rs! 7803, Rs. 7600. 

20. Rahim £6250, Karim £6600 ; £7030. 8s. eaoh, 

«‘ "i • 'v * 
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21. £882 . 22. £3515.48. 24. Rs. 820- 


25. 

£6375. 

26. 

R8. 

1655, la. 

27. 

Rs. 3972. 2a. 


' P. 



28. 

Rs. 1183. 9a. 


29. 

£605. 2s. 8d. 



Exercise 

85. 


1 . 

Rs. 10. 



2. 

£48, 

3. 

£87. 10s. 



4. 

£5. Os. 4d. 

5. 

£1. 16s. 



6. 

Rs. 67, 8a. 

7. 

Rs. 140. 



8. 

£400. 

9. 

£14969.U8s. 

.217 * 
3 277 d * 



10. 

£125. 



11. 

Rs. 1800. 

12. 

Rs. 726, 10a. 

8p. 


13. 

Rs. 50. 

14. 

Rs. 2800. 



15. 

£1800. 

16, 

Rs. 93-jL Rs. 

00 

*OpV® 

CO 1 tO 
• 



17. 

P. W. = £1002. : 

L6s. 5 

.25, 

3l d 

; D=£33. 8». 6^d 

91 

18. 

P. W. £1666. 

13s. 

4d. Dis. = 

=£350. 

19. 

Rs. 100. 



20. £10. 8s. 4d. 



Exercise 

86; 


1. 

iLV 

41 /o ‘ 



2 

7 ® 3 % gain- 

3. 

20%. 



4. 

nj%- 


9— °/ 
y il /o * 



6. 

g 

Rs. 14. 8a. 6-y p 

• • 

7. 

Rs. 50. 



8. 

£8. 
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Exercise 87. 




5. 

1. 


3. 

5. 

7. 


9 . 

II. 


1 - 

4. 

7. 


1 . 

4. 

7. 


1 . 

3. 





Re. 2. 

2. Re. 1* 

« 

Ra. 45. 

4 ' 3 505 d ‘ 

0 . 

Exercise 88. 

Rs. 280. 

2. £672. 

£264, Is. 2d. 

4. £1694.13s. 9d. 

Rs. 1260. 

6. £241. 12s. 4d. 

Rs. 1082, 13a. 8. Rs. 8583, 5a. 4p. 

Ra. 4075. 

10. Rs. 27000. 

Rs. 4566, 4a. 

12. £700. 


Exercise 89. 

4%. 

2. 8%. 3. 4%. 

4%. 

5. 5%. 6. 4%. 

5|%. 

8. 8J%. 


Exercise 90. 

6 years. 

2. 3 years. 3> 20 Months. 

3 years. 

5. 3$ years. 6. 2 years. 

6 months. 

8. 2 years. 


Exercise 91. 

Rs. 10. 

2. £7.13s. 

fill. 9s. 3d. 

4. Rs.13. 14a. 

Rs. 90. 

6. Rs. 61. 7a. p, 

25 

Re. 123. 

8. £731.1. 6d. nearly. 

Rs. 7183. 

10. £216. 
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11. 

£47, 5b. 

, . . 12. 

Rs. 1754, 2a. 8p. 

13. 

Re. 1. 

14. 

Re. ~ ■ 

17 • 

15. 

IOC 

Rb. 17, 14a. 3gg p.; 

la 8 308 
la * °503 

1 

• * >8 

P. 

16. 

Ra. ; Rb. 880 l 

• 

* ; <3. 


17. 

£90. 

18. 

Rs. 1683, 5a. 4p. 

19. 

Rs. 1088, 4a. 

20. 

Rs. 2525. " 

21. 

5%. 

22. 

4%.' 

23. 

24th May. 

24. 

31et May 1934. 

25. 

Rs. 4999, 8a. ; 8a. 

26. 

1st September 1942 

27. 

Rb. 300. : 

28. 

30th August. 

29. 

30th November 1932. 


1 :!. .: 1 • 


Exercise 92. 


1. 

£200 ; 5 yrs. 

2. 

Rb. 300 ; 6|%. 

3. 

£143, 14b. 8d. 

4. 

£280 ; 4%. 

5. 

£240 ; 5 yrs. 

6. 

£136, 5s. ; 6%* 

7. 

4£% ; Rs. 7120. v 



8. 

% ; Rs. 2956, 4a. 
43 

9. 

6J%- * 

10. 

6f%. 

11. 

5 %. ■ ; ■; 


• • i . j \ 

# • * $ 

13. 

_ is : r ; ? 

12. 

4%. 

6 197 /o * 

14. 

2 ^ o/ 

2 119 /o ' 

15. 

Rs. 117.. 

• # i 

16. 

• | f # 

£26, 3e. 9 yd. 

17. 

' " 2 

Rs. 9, 9a. 10-^s-p 

18. 

1 *1 1 • * 

Rs. 2300 ; 5%. 

19. 

21%. 

§ 0 m 

20. 

10%. 

B • 

21. 

Re. 1 gain. 

• , r - «'• 1 

22. 

Rs. 5, 4a. 4p. 


• * 
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t 


Exercise 93. 

* c> 

* > ,« 


t«-i . / : •• 

t • -ir ; 

» . - 
1 •• • ■••••• 

1. 

Rs. 504, 8a. lip. 

i » 

• • * */ t 

• \• l 1 ., 

2. 

Re. 781, 4a. ; Rs. 63, 12a. 

£1302, Is. 8d. 

4- 

£183,12a. 

—* ■ • 

\ 5. 

• > 

4 years. 

*. 

£1261. 

*• . 

•' * » • • a 

.” ‘ - * 7. 

• 

Exercise 94. 

£41, 13s. 4d.' ! 

. ; • . 'i>; r. 

.... i 

• ’• * . t 

1. 

2: 1. 

i- ;?:*»• .] 

2": 3. ,, ‘ i - 

2. 

2 : 1. 

,. - 4. 

7 : 5. 

5. 

9 seers. . 

i • - - 

6. 

3:13. 

1:1. ■■■''' ■' 

7. 

1 : 2. 

, . 8 

9. 

3: 1. 

" * il 

• • 

1 : 8. : 

11. 

i quart. 

•:« • 

.* 5 » ‘ • .. • ’ ) 

. * ‘9 i . r , . i • 

12. 

In every seer 
water. 

of. .mixture: he sells he puts 4 ohks. of 

13. 

1-—- chka. 

14. 

9 

16 seers. ! 

15. 

a 

40 lbs., 15 lbs. 

•- » *» 

16. 

18 seers. ‘ •• 

17. 

15 seers. . 

i • 4 • i / •:* 


H mda. ,-, ■ . 

• 4 

19. 

7 seere. 

. 20. 

ft f • % m a 

• 9 

6 owt. 

21. 

42. 

a • 4* » * '• 

• % ". * * • * 

22. 

1 : i : 4. 

23. 

3 : 1: 2 : 4. 

24. 

2:1: 1: 2. ; i\2: 2: 1. 

25. 

6 : 5 : 4 : 4. 

; • 

26. 

• • 

< ,/* 0 i * * 

2 gallons. 

27. 

100 mds. 

’ V! ,nV • 

I * #%l 9 4 

28. 

r» r- 

• . *. 

76 ^l %- **i r 

.n 

29. 

^ : gi%.r 

30. 

*• 

25 s R-'.Hi fj! .tx 

31. 

, *Oi‘,i 

P 

32. 

169 : isb. ' Et 

33. 

35%. 

’’3 *5-34. 

2 mds. 

35. 

Rs. 27;j2fc. dfp. 

•: 36. 

11 : 254<)/) O'a .f 
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37 . 4r- seenj of let mixture and— seers of the 2nd 
3 * 

mixture. 

Exercise 95. 

1. Better sort 8 lb., worse sort 32 lbs. 

2. 108; 180. 3. Re. 

4. £3600. 

5. Oranges = 136. mangoes=40. 

Exercise 96. 

1 . Re. 1, 2a. 5 7 : 6. 2. Re. 46£ 

3. Horse Rs. 160 ; mule Rs. 100. 

4. Re. 33 ; Re. 1, 6a. 


1 . 

3. 




64 : 61. 2. 32 gallons. 

12 : 13. 4. 7:9. 

* 2101 

2 5 L 6 * 3126* 

| of the whole ; } of the whole each time. 

Exercise 98* 


1. 

Rs. 679. 

2. 

£1030. 

3. 

£7085. 

4. 

£3705. 

5. 

£11554, 4s. 

6. 

Rs. 19581. 

7. 

Rs. 8399, la. 

8. 

£15520. 

9. 

£5346. 

10. 

Rs. 39585. 

11. 

Rs. 1971, 4a. 

12. 

£4075, 15s. 

13. 

Rs. 13896. 

14. 

£3181, 10s. 



Exercise 99- 


1. 

£ 10000 . 

2. 

Rs. 1300. 
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3. 

£18000. 

4. 

Rs. 700. 

5. 

£576. 

6. 

Rs. 4000. 

7. 

£ 2000 . 

8 . 

Rs. 2222-|-, 

9. 

Rs. 7000. 

10. 

Rs. 300. 



Exercise 100. 


1 . 

Rs. 200. 

2. 

£82}. 

3. 

R 8 . 94, 8 a. 

4. 

£470, 10s. 

5. 

Rs. 546. 

6 . 

Rs. 747. 

7. 

£140. 

8 . 

Rs. 360. 

9. 

Rs. 125. 

10. 

£ 100 . 

11. 

Rs. 112, 8 a. 

12 . 

Rs. 221. 

13. 

Re. 70. 

Exercise 101. 


1 . 

41%. 

2. 

6 %. 

3. 

3%. 

4. 

*%. 

5. 

6 ^ °/ 

6 T3 /o * 

6 . 

•o^ 

CO 

7. 

5%. 

8 . 

4_L o/ 

•8 /o ' 



Exercise 102. 


1 . 

Equal. 

2. First. 

3. 

4. 

Second. 

5. Seoond. 

* ft 

6. 

7. 

Second. 

• P 

8 . lfoat. 

9. 

10. 

016%, 

11. Third. 


12. 

Third; £176; 

17s; 6 d. 


13. 

Second ; Rs. 383— ; Rs. 402^. 

417 149 

14. 

Second ; Rs. 

60. 15. Seoond 

: Rs. 206. 


16. 2 nd ; i&. 


Second. 

Equal. 

Second. 








1 . 

4. 

7. 



1 . 

3. 

5. 

7. 


1 . 

3. 

5. 

7. 

9. 

10 . 

12 . 

14. 

16. 

18. 

20 . 


1 . 

3. 

5. 


1 . 
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Exercise 103. 

Rs. 90.\. .. 

; 2. 

Rs. 105. 3; £119. 

Rs. 104}. 

5. 

£105. 6. Rs. 161 

£168}. ; 

8 . 

120. 9. 83}. 

80. 

11 . 

Rs. 88$. 


Exercise 104. 

Rs. 8235. 

. 2. 

Rs. 4200. 

0 i 1 

Rs. 35Q0. 

4. 

£19425. 

Rs. 1942, 8a. 

6. 

Rs. 10416, 10a, 8p. 

£6000. • r 

8 . 

£37800. 


Exercise 105. 


Rs. 5 increase. 

£8, 1 8b. 7d. increase. 

£66, 13s. 4d. increase. 

Rs. 5, 8a. increase. 

Rs. 18760 ; Rs. 66, 4a. 
£11, 4s. 3d. decrease. 

9 i 

3 increase. 

Rs. 26, 10a. 8p. 

£53, 6s. 8d. increase. 

Rs. 507, 8a. decrease. 

, i 

No change. 

Exercise 


2. £7 increase. .. if 
4 . £11, 10s. increase, i 
-6, No change. 

8 . £20 increase. 4 . | 

increase. 

11. Rs. 60 increase. 

# • 

13. 

15. Rs. 47 increase. ' 

17. £6 loss. 

19. £5000. 

21. Rs. 19 increase. 

106. 


£19*. 

£90. 

Rs. 245. 


Rs. 235. 


2. Rs. 178*. 

4,7 Rs, 210. 

6. Rs. 303. 


i i 


Exercise 107. 


2. Rs.201,4**. 




»•: t 


.nr 

•f 

K\ 

:*f 

sr 



3. 

Rs. 4140, la. 

-37 

5 4T?' 

i • 

-' 

4. 

7680. 

i • 

i • . 

5. 

£19000. ‘ 

6 . 

9700. 


7. 

Rs. 243200 

8 . 

Rs. 12< 720. 


9. 

Rs. 52500, 

« 

10 . 

Rs. 95197, 2a. 

• . » t * 

1 ( 

.43 

V 

• 


11 . 

Rs. izl. 


12 . 

£66 v 

13. 

1st. 


14. 

Rs. 130J. 


Exercise 108 


1. £1050. 

4. £525. 

7. Rs. 27.< 1 
10. Rs.480;6J%. 
13. Rs. 60. 

16. 12, Rs. 1460. 
19. Rs. 16500. 


3. 

4. 

6 . 

8 . 

10 . 

12 . 

J 'l 

15. 

17. 


2. £232 Is. 

5. 1423,10s. 

8 . Rs. 192, 8a. 
11 . 10 %. 

14. 288. 

17. • 6800 : 7221. 


3. Rb. 4930. 
6. 760. 

9. Rs. 400. 
12. 4%. 

15. £100. 

18. £31, 6s. 


1. £6900; £7200. 


Exercise 109 

) 

2. Rs. 90000, Rs. 73000. 


2nd ; Rs. 11000; Rs. 10000 ; Rs. 769, 3a. 8^ p, 

Am 


£1200; £2800. . 
£101(56$; £6000. 

Rs. 40000. 

Rs. 13800. 


5, £2836; £6640. 

7. Rs. 480, Rs. 2620. 
9. £10200. 

* I 

11- Rs. 3000. 


• | • 4 # • 

Rs. 5400 ; no difference. 

£48p0 ; £84J. 14>_ £19398, 15s.; £28 gain. 


£15400. 
Rs. 96000. 


16. Rs. 21725. . 
18. Rs. 280000. 


! n 


« 


» .. 
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19. 

20 . 
22 . 

24. 


Rs. 793, 14a. 7— p. increase. 


Rs. 122169. 
Rs. 23400. 


21. Rs. 1645. 
23. 4 °/ 0 . 


99 A ; £176, 4s. 2™ d. 


25. 

m 4- 


26. Rs 

Ofl 

i. 88, 2a.; 3~ •/. 

27. 

E585-A . 

47 



• 




Exercise 

no 

1, 

50 acres. 


2. 

6 aores. 

3. 

120 sq. yds. i 

1 sq. ft. 



4. 

100 sq. yds. 3 

sq. ft. 

18 sq. in 

. 5. 768 sq« ft. 

6. 

245 sq. yds. 


7. 

1505 sq. yds. 

8. 

5763 sq. yds., 

3 sq. ft 

-. 9 sq. in. 

9. 

Rb. 75. 


10. 

3£ acres. 

11. 

73 yds. 1 ft. 


12. 

(a) 29 ft. (6) 20} ft. 

13. 

220 yds. 


14. 

10 acres. 

15. 

Rs. 210. 


16. 

Rs. 280. 

17. 

198. 




18. 

4 ft. square. 


19. 

4087. 

20. 

7650. 


21. 

102} sq. yds. 

22. 

3267. 


23. 

122} sq. yds. 

24. 

544 sq. ft. 


25. 

Rs. 117. 

26. 

Rs. 610. 




27. 

2624 sq. ft. ; 

Rs. 95, 

10a. 8p. 


28. 

(a) Rs. 2079, 

2a. 8p. 

29. 

Rs. 666, 12a. 

30. 

Rs. 104,10a. 


31. 

5900 sq. ft.; Rs. 737 

32. 

Rs. 3312 ; Rs. 219. 

33. 

Rs. 15, 12a. 
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38. 

40. 


42. 

44. 

46. 

47. 


48. 

50. 

52. 

54. 

56. 

57. 

58. 

59. 

60. 
61. 
62. 







40-yde. ; Rs 22, 14a. 

o 

35. 

26J yds. ; £6 , 17b. 9|d. 

12^-yds., Re. 1,12a. 

37 

li yds. 

33 in. 

39. 

26 ft. 8 in. 

13 ft. 4 in. 

41 

£10, 10s. 

£7, 13s. 

43. 

£49. 

110 yds. 

45. 

480. 

(a) 32 min. (6) 6 min. 45 sec. (c) 12 min. 

(a) Rs. 305, 4a. 


(6) Rs 2475 

6 miles. 

49. 

Four times. 

1 mile. 

51. 

Rs. 165. 

£104, 10s. 

53. 

440 yds, 88 yds. 

330 yds, 132 yds. 

55. 

44 yds. 33 yds. 

(a) 1056 yds. 

(b) 

Rs. 429, 6a. 

(a) 10 yds, 22 yds. 

(6) 84 yds. 

117 ft. 

77 yds. 2 ft. 11 in. 

Rs. 15326, 10a. 8d. ; Rs. 
1 min. 15 sec. nearly. 

7340. 


6435 sq. inches. 

63. 

6 45 acres nearly. 

5 ac. 1 ro. 1 po. 

65. 

24 ft. 

16 ft. 

67. 

£1, 2s. 6d. 

47880 trees. 

69. 

9*05 min, 

Rs. 1007, 6a. 4p. 


. 

Exercise 111* 

Rs. 228. • 

2. 

Rs. 5, 14a. 6p. 

£65, 10s. 3j~d. 

4. 

£4, 8*. 2^-d. 

(a) Rs. 52. 

(b) 

£2 , 16b. 6 ^d. 
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6 . 

£2, 2s. 


7. £21, 13s. 9£d. 

8 . 

Rs. 66, 10a. 8p. 

9. Rs. 21, 10a. 

10 . 

£7, Os. 4jd. 


11 . 

£2, 14s. 2fd. 

12 . 

21 ft. 8* in. 


13. 

24 ft. 9 in. 

14. 

10 ft. 10* in. 


15. 

12 ft. 6 in. 

16. 

90 ft.; 30 ft. 


17. 

12 ft 6 in. 

18. 

B=15 ft., H= 

=10* ft. 



19. 

L=20 ft., H = 

= 14 ft. 

20 . 

15 ft. 

21 . 

7* ft. 


22 . 

(a) 12* ft. 

• 

(6) 6 yds., 3 

yds., 4 yds. 

(c) 

4 yds. 

23. 

30 ft., 24 ft., 

8 ft. 

24. 

Rs. 15, 8a. 

25. 

(a) Rs. 1417 

• 




(6) 12 cwt., ; 

L qr., 19 lbs. 

4 oz., £33, 2s. 6d. 

26. 

267 sq. ft. 



Height=13 ft 

27. 

Length=21 ft., Breadth = 

= 17 ft., 

28. 

L.=29 ft., B 

=19 ft., H= 

: 17 ft. 

* 

29. 

338 sq. ft. 


30. 

960 sq. ft. 

31. 

L=24 ft. , B 

= 18 ft., H= 

:15 ft. 


32. 

L=32 ft., B = 

=24 ft. 



33. 

10 ft. 


34. 

15 ft. 

35. 

Rs. 185, 6a. 

8 p. 

A 




Exercise 112. 

1 . 

420 sq. yds. 

; 15 yds. 


9 a 

2 . 

1680 sq. yds 

., Re. 1, 5a. 


V * 

* ! 

3. 

60 ft. 


4. 

5 ft. 


6 . 108 sq. yds.. 


7. 468 sq. ft. 


1. (a) 88 ft. 


Exercise 113 

(6) 1320 yds.- 
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(c) 85 yds. 1 ft. 8 in. 


2 . 

{a, 17J in. 

(6) 

192J yds. 


(c) 297J yds. 



3. 

6 miles, 1540 yds. 

4. 

9600. 

S. 

35 miles. 

6 . 

9 miles. 

7. 

8 times. 

8 . 

Rs. 49, 3a. 

9. 

67 2 in. 

10 . 

28 yds. 

11 . 

42 yds. 

12 . 

7 ft. 

13. 

(a) 3850 sq. yds. 

(*> 

517 sq. ft. 88 sq. in. 

14. 

(a) 176 sq. ft., 102*96 sq. 

in. 



(5) 125664 sq. yds. 



15. 

34650 sq. yds. 

16. 

3850 sq. ft. 

17. 

264 sq. yds. • Rs. 33 ; Rs. 

W 

—1 

00 

• 

18. 

6 ?ds. 

* 

19. 

41 yds. 

20 . 

7 yds. 

21 . 

154 sq. yds. ; 462 sq. yds. 

22 . 

39 yds. 9 in. 

23. 

43*9 yds. 

24. 

76*21 yds. ; 38*105 yds. ; 30*4 yds. 

25. 

7 yds. 2 ft., 5} in. 

26. 

Rs. 187, 71a. ; Rs. 943,»4a. 

27. 

Rs. 2296. 

28. 

6 Jft. 

29. 

288 ; 720. 

30. 

8 yds. 


Exercise 114. 

1. 15625 c. yds. ; 3750 sq. yds. 

49 

1. 64. 2. 9^f c. ft. 

3. (a) 504 c. inohes, 382 sq. in. 

5. 98 c. yds. 

6 . (a) 259. 14a. (b) £19. 8s. 10§d. 

7. (a) 67 mds. 20 srs. 


(6) 392 c. ft., 10 ~ tons. 

lo 

1Q1 

(c) 2038 g—gallons. 




• • 

( 50 ) 

8 . 

(a) 15360.*-“ 

* t • 

:} (6) 9000. 9. 300 

10 - 

. • i 

18. • ;/ 

r 

11. 2835 c. in. 

12 . 

.65 ,_115 ,/ 

3 144 15 144°' ft - 

% 

• 

13. 

(a). 1 c. yd. 3 c. 

ft., 1404 c. 

in. ; 32 mds. 25 srs. 

14. 

4 c. ft. 1068 c. in. ; 9s. l*95d. 

15. 

24-jj- sq. ft. ; Rs. 

6 , 3a. 6 | 

P- 

16. 

4. c. ft. 368 c, in 

; 26J c. ft. 


17. 

Rs. 77. 

18. 1836 

c. in. ; 621 c. in. 

19. 

(a) 101 tons. 5 cwt. 75 lbs. 


20 . 

2430 ~ tons, 544500 gals. 
56 


21 . 

(a) 20 ft. 



22 . 

15 ft. 

23. 

4*22 ft. 

24. 

2 ft. 8 in. 

25. 

240 sq. ft. 

26. 

2 ft. 

27. 

10 . ft. 

28. 

(a) Rs. 82. 

29. 

Rs. 3006. 

30. 

f605)=£176+£198+£143+£88f. 

31. 

Rs. 236, 9a. 

32. 

•000046. 

33. 

123750 tons. 

. 34. 

57.3 gallons. 

35. 

(a) 1 hr. 16 min 

. 48 sec. 



(b) 43 min. 12 see. 


36. 

(a) 4 ft. 2 in. 

37. 

20 * 16 ft. 

38. 

6 in. 

39. 

4£ in. 

40. 

86 men. 

41. 

18000. 

42. 

1437$ bricks. 

43. 

45 ; 168 c ft. 

44. 

18 ft., 10J ft. 

45. 

156250 gallons. 

46. 

Rs. 9963. 

47. 

520344000 c. ft* ; 1^ in. 

48. 

7:3. 

49. 

i im in * 

50. 

Rs. 551,4. 

15. 

216 c. ft. 


« 
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52. 6 in. 53. 7ft. ft. 

54. 1 ft. 55. 8 yds .; 3 hrs. 

Exercise 115 

1. 17640 o. ft. 2. 6300 c. in. 

4. 7220. 4. 2800 c. cm. 

5. 2/3 o. ft., 24 sq. ft. 

Excercise 116. 

1. (») 266 c. in. (»») 729 c. ft. (♦»*) 66 c. ft. 1452 c. in. 
(«'*) ?80 c. yds. 

2. (») 221 sq. ft. (ii) 13 sq. ft. 108 sq. in. 

(sit) 7700 o. ft. 

3. 3564 c. ft. 4. 2475 tons. 

5. 4400 o. in. 6. Rs. 30, 15a. 

7. 47520 c. in. 5. 440 lbs. 

9. 30J’in. 10. 8 in. 

11 . 2 Jgf miles. 12. Sift- 

13. 1 ft. 14. Vs in. 

15. to) 1767? c. ft. (5) 636? c. ft. 

16. 3218? c. ft. ; 927? o. ft. 

17. 3544? o. ft ; Rs. 957. 

18. 28100. 19. 9-64 tons. 

20. £51, 6s. 8d. ; Rs. 73, 6a. 4p. 

21. If ft. 22. (6) 859, 6a. 

23. 632 04 o. in. 24. 5J in. 

25. (o) 550 sq. in, ; 704 sq. in. : 1232 o. in. 

(6) 1159? sq. cm., 1414? sq. cm. ; 3394? o. cm. 

(c) 427? sq. ft. ; 628? sq. ft., 1005? o. ft. 

26. (o) 18 in. (6) 7 ft. (c) 25 ft. 

27. 440 sq. ft., Rs. 45 . 28. 19ft lbs. 

28. 164 sq. ft. ; 179| o. ft. 

30. 16800. 31. Rs. 110. 
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32. 

Rs. 935. 

33. 

197*72 c. in. 

34. 

0 012923654 c. 

in. 35. 

4 0825 in. 

36. 

14*91 in. 

37. 

288 c.c. 

38. 

404} c. ft. 



39. 

2*5 gallons nearly, 9as. lip. nearly. 

40. 

21 J in. ; 1810? 

c. in.; 654 8 sq. in. 

41. 

Rs. 1232. 



42. 

(a) Vol. of A : 

Vol. of B = 

1 :2. 


(6) The rise in 

vessel A r 

will he 4 times the rise in 


vessel B. 





Exercise 117. 

1 . 

28. 

2. 

84-71. 3. Re. 114. 

4. 

2063. 

5. 

13}. 

6. 

£1, 19s. 6d. 

7. 

65. 8. 59. 

9. 

Re. 1, la. 6p. 

10. 

6 st. 9 lbs. 

11. 

74°. 

12. 

Rs. 7. 

13. 

38-066. 

14 

50 years. 

15. 

43 yrs. 

16. 

Rs. 210. 

17. 

Rs. 78. 

18 

15*54 years. 

19. 

14*75 years. 

20. 

16f years. 

21. 

18 vrs. 

22. 

12 years 4 months. 

23. 

20*5 yrs. 

24. 

13 st. 4 lbs. 

25. 

1 md. 13 era. 

26. 

18 lbs. 

27. 

13 years 9 months. 28. 

(a) 4}%. 

29. 

(«) 3%. 

i n 

30. 

37. 

31. 

1 s 

Rs. 4, 4a. 6gi 

p. 32. 

35 yrs. 

33. 

Monday 69° ; 

Fridav 63°. 

% 


34. 

8 : 1. 

35. 

30. 

36. 

Rs. 805. 

37. 

£72}. 

38. 

Rs. 9. 

39. 

£2. 

40. 

1032. 

41. 

Rs. 1023. 
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Exercise 118. 

1. (i) Monday, (ii) Sunday, (in) Thursday. 

(iv) Sunday. 

2. (t) Wednesday, (ii) Thursday. 

3. (i) Sunday, (ii) Sunday. 

4. Thursday. 

5. (i) Tuesday, (it) Tuesday, (tit) Sunday, (tv) Tuesday, 

(v) Monday. 

6. (i) Wednesday, (ii) Thursday, (iti) Monday. 

(iv) Sunday. 


7. 

Tuesday, Thursday. 8 . 

2, 9, 16, 23, 30. 

9. 

Monday. 

10 . 

Saturday. 

11 . 

Monday, 1944. 

12 . 

1944. 

13. 

1923. 

• 

17. 

March, Nov. 

18. 

Monday, March 

16, 1863. 


19. 

28th May 1920 ; 

Friday. 


20 . 

4497. 

21 . 

May 27, 1923. 

22 . 

146097 days. 

# 




Exercise 119. 

1 . 

18 days. 

2 . 

0 5(K 

2 - days. 

3. 

g 

2 9 days. 

4. 

9 

3g 5 hre. 

5. 

16 hre. 

6 . 

6 days. 

7. 

20 days. 

8 . 

16 days. 

9. 

day8 - 

10 . 

days. 

11 . 

8 days. 

12 . 

6 days. 

13. 

5} days. 

14. 

33J days. 

15. 

10 J days. 

16. 

9 days. 

17. 

3 days.' 

18. 

6 days. 
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19. 

4 days. 


20 . 

3 days. 

21 . 

7? hours. 


22 . 

13$ days. 

23. 

8 days. 


24 

13$ days. 

25. 

A 15 days, B 30 days. 

26. 

20 

days. 

27. 

A 80 days, B 

36 n 

days, K 

0 100 days. 

28. 

A 27 days, B 54 days, < 

C 18 days. 

— 

29. 

13$ days. 


30. 

2 : 

1. 

31. 

If days. 




A 

32. 

10 days. 


33. 

45 

days. 

34. 

2 hours. 


35. 

28$ days. 

36. 

12 13 days ' 


37. 

6? 

hours. 

38. 

A 90 days, B 180 days, 

C 240 days 


39. 

5$ days. 



40. 

24 hours. 

41. 

12 days. 



42 

15 days. 

43. 

ffday- 



44. 

72 hours. 

45. 

£ day8 ‘ 



46. 

30 day8. 

47. 

22$ days. 



48. 

8 hours. 

49. 

A 16 days, B 10 days, C 12 days. 


SO. 

43 n ■ “• 

70. 


52. 

56f days. 



Exercise 120. 


1 . 

Rs. 9. 8a.; Rs. 7. 





2 . 

Rs. 30 ; Rs. 22. 8a. 

, Rs. 

18. 



3. 

Rs. 27 ; Rs. 22. 8a. 

; Rs, 

, 18. 



4. 

Re. 4. a week. 


5 

. K B. 1Z. 



Exercise 121. 


1 

6* minutes. 


2 . 16 13 

minutes. 




( 
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3. 

10 A. M. 

4. 1 min. 40 sec. 

5. 

16J minutes. 

6 - 4 

minutes. 

7. 

36 hours. 

8 . 80 

minutes. 

9. 

3 hours 55 minutes. 

10. 16 

minutes. 

11 

8 minutes. 

12. 8-36A.M. 

13. 

5*12 P. M. 

14. 30 

minutes. 

15. 

10J minutes. 

16. 3i 

hours. 

17. 

280 gallons. 

18. 216C0 gallons. 

19. 

65 gallons. 13 hours. 




Exercise 122. 

1 . 

46 miles. 

2 . 

26 miles. 

3. 

5 hours. 

4. 

2J hours. 

5. 

7J hours. 

6 . 

114 hours. 

7. 

5 hours, A 17J miles ;; 

B 20 miles. 

8 . 

120 miles. 

9. 

22 miles. 

10 . 

2 miles, 15 min. 

11 . 

4 P. M. ; 22~ milea. 

12 . 

1-30 A. M. ; 228 miles i 

jz 

from Peshawar. 

13. 

After 48 minutes. 

14. 

150 yds. 

15. 

2i miles. 

16. 

25 miles. 

17. 

28 miles. 

18. 

27 miles. 

19. 

2$ miles. 

20 . 

6$ miles. 

21 - 

85 miles. 

22 . 

(a) 444 miles. 

23. 

7| miles. 

24. 

If miles. 

25. 

70 miles. 

26. 

3£ hours. 

27. 

4-25 P. M. 

28. 

14 min. 35 sec. 

29. 

31 miles, 2$ miles. 

30. 

20 miles. 

31. 

484 yds. 

32. 

9J4 sec. 

33 

q 93 

9 220 m,leB ' , 


% 
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Exercise 123. 


1 . 

(a) 12J sec. 

2. 

352 ft. 

3. 

40 miles per hour. 

4. 

12 sec. 

5. 

16 sec. 

6. 

428 yds. 

7. 

88 yds. 

8. 

152 yds. 

9. 

25 J miles per hour. 

10. 

24 sec. 

11. 

55J. 

12. 

1 minute. 

13. 

5$ sec. 

14. 

9 sec. 

15. 

27 and 18 miles. 



16. 

3 19 

Slower 15^ miles ; faster 29^ 

miles. 


17. 

(i) 6 sec. (it) 7£ sec. 

18. 

15 sec., seo. 

19. 

263 ft. 

20. 

154 ft. 

21 

121 yds. 

22. 

15 miles. 

23. 

Faster 99 yds., slower 77 yds. 



24. 

2 miles an hour. 

25. 

88 yds. ; 22 miles. 

26. 

5? sec. 

27. 

45 miles, 88 yds. 

28. 

110 yds. ; 45 miles. 

29. 

33J miles, 22 yds. 

30. 

45 miles, 60 yds. 

31. 

136^ yds. 

32. 

3-35 P. M. 

• 

33. 

176 yds. 

34. 

4J miles, 22 J in. per hr. 




Exercise 124- 


1 miles per hr.; 4 miles per hr. 

2. lj miles per hr. 3. 5i miles per hr. 

4 . 4 miles per hr. 5. li miles per hr. 

6. 2} miles. 7. 24 miles. 

8. 4} miles per hr. 9. ~ mile, per hr. 


10. 2 : I. 
12. 3J hrs. 


11 . 6J miles. 

13. 6 miles per hr. 
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Exercise 

125. 



• 

1. 

6 min. 27 sec. 

2. 

17^ yds. 


4 

3. 

20 yds. 


4. 

36 yds. 



5. 

106§ yds. 


6. 

230 yds. 



7. 

44 yds. 


8. 

80 yds. 



9. 

37$ yds. 


10. 

A wins by | 

yds. 


11. 

Dead heat. 

* i 

• 

I 

12. 

28 yds. 


13. 

16| yds. 

1 




14. 

A 7$ min., 

B 8$ min. 

15. 

B wins by 32 

'yds. 

« 

• 

16. 

B wins by 

3$ yds. 

17. 

990 yds. 

q 

. 

18. 

2 min. 56 sec. 




19. 

A 13$ sec., 

B 15 sec., C 18 sec. 




20. 

• 

25$f min. 

• 

QQn 

21. 

A 352 yds., B 328 

yds. 

22. 

C wins by 

OoU 

3741 yd 





23. 

D wins by 

7 1819 ^ 

7 9483 yd8 ‘ 





24. 

640 yds., 440 yds. per min. 





25. 

352 yds., 320 yds. per min. 





26. 

A 405 seo., 

B 440 sec., C 460 

86C. 




27. 

10 mt. 45 sec. 

28. 

5$ min. 



29. 

g 

B wins A by 1- yd. and C 

b y 3^ yds. 



30. 

1000 yds. 


31. 

112 64 yds. 





Exercise 

126. 




1. 

20. 

2. 25. 

3. 

10. 

4. 

28. 

5. 

8. 

6. 160. 







Exercise 

t 

127. 




1. 

M n hrs. 

(<<•) 1 hr. 

2. 2 

1 hrs. 40 min. 



:3. 

22$ min. 


4. 20 hrs., 4 hrs. 
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5. At 3-12 P. M. ; 16 ; 15. 

8 . A catches B in 15 min., after running 


7 . After 


8 . ^ mile. 


Exercise 128. 

1. (a) 16^ min. past 3 ( 6 ) 43^-min. past 8 . (c) 82-j^- 
min. past 6 . 

2 . (a) 16— min. past 6, 49q min. past 6 ( b ) 43j^ min. 

past 11, lO^J min. past 11, (c) 10J? min. past 5> 

7 1 : 

43 min. past 5. 

3. (a) 16^~ mts. past 9. ( 6 ) 21^ min. past 10, (c) 49 -jj- 

min. past 3. 

6 1 

4. 6 — min. past 4, 37 jj min. past 4. 

4 

5. 24 minutes past 7, 62jy min. past 7. (; \ ' 

6 . 36 minutes past 5. ’ 7. 24 minutes past 5. 


8 . 10}£ min. past 3, 21^ min. past 3. 

2 . ‘) > . i 

9. 38.^ minutes past 6 . 

** » I • 

7 2 

10 . 43^ j min. past 8, 46^' min. past 8. 


Exercise 129. 


1 . 

3. 


4 . 


g 

Gains 32— min. 


2. 3 o’clock. 


In 400 hours, 2 min. 46| sec. to 4 A. M., 2 min. 
after 4 A. M. 

12 o’clock GO days after, 12 hrs. 16 min. 


13i 800. 
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5. 4 hrs. 17j-j mts. g. Mid-night. 

7. 7 hrs. 10}$ min.,-21 days. • 

8 . 1 hr. 13 min. P. M. on 2nd July. 

9. 2 P. M. 23rd Aug., 1 hr. 46 min. P. M. f 2 hrs. 16 min. 

P. M. 

10. 12 P. M. July 6 ; 6 hr, 68 min. 7£ seo. 


Exercise 130. 


1. 41— min. past 3. 

3. 36}§ min. past 4. 
c to84 . 

5. 12 ^ mm. past 6 
7. 48 min. past 10. 


1 

3. 

5 . 

6 . 

7. 

8 . 
10 . 
12 . 
14. 
18. 
17. 


2. 23jg min. past 5. 


4. 7 


19 


H3 mm * pa9t 6 


6 . 7 — min. past 2. 


1 . 

i 


Exercise 131. 

2. 9*67438 Km. 
4. 134*97 inches. 


4‘7865 metres. 

3-023467 Mm. 

3413-862 gm. 

1 Dm. 6 m. 6 dm. 2 cm. 6 mm., 52 ft. 1 in. 
13600 c. o. ; 13 6 litres. 

247 ac. 

229 gm. 3d gm. 

239197...sq. yds. 

3937x3937. 

L= 1-875 m.,B=0-626 m. 

1’58 m.; 140 cub. ft. 


9. 2-8 oz. 
11. 06214. 
13, 20-8. 

15. *365431. 


18. 4500 Kgm. 

Exercise 132. 

J 8 ' 381 - 2. Ra. 774. 0a. 6W p 

ka.fe714.l2a. I 
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4. 

6 . 

8 . 

10 . 

12 . 

13. 

15. 


£478. 18s. 8^_ d. 

1 Zo 


5. Rs. 400. 


Rs. 14557. la. Of p. 7. 17s. 6d. 

Rs. 355. 13a. 4p. * 9. 4^. 

£3000. 11. Rs. 152. 9a. 6p 

Advantageous through London. 


2J fr. 

7633 dollars. 


14. 2333283J fr. 
16. 6 s. 7d. 




\ 




^ r 1 * i M 








\ 
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